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Figure 3.8B Surface Water Modeling Simulated Versus Actual Hydrographs (January 23, 2004)
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Figure 3.8C Surface Water Modeling Simulated Versus Actual Hydrographs (February 27, 2004)
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Streamflow in m3/sec

Figure 3.8C Surface Water Modeling Simulated Versus Actual Hydrographs (February 27, 2004)
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Figure 3.9A Surface Water Modeling Simulated Versus Actual Hydrographs (February 14, 2003)
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Figure 3.9A Surface Water Modeling Simulated Versus Actual Hydrographs (February 14, 2003) (Concluded)
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Streamflow in m3/sec

Figure 3.9B Surface Water Modeling Simulated Versus Actual Hydrographs (January 23, 2004)
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Figure 3.9B Surface Water Modeling Simulated Versus Actual Hydrographs (January 23, 2004)
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Streamflow in m3/sec

Figure 3.9C Surface Water Modeling Simulated Versus Actual Hydrographs (February 27, 2004)
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Figure 3.10 Model Simulated Flow and TSS for 24-Hour Storm 100-Year

Makua Stream Simulated 100 yr 24 Hour Storm
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Figure 3.10 Model Simulated Flow and TSS for 24-hour 100-Year Storm (Concluded)
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Figure 3.11 Flooded Areas from 100-Year, 24-Hour Storm
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3.10 Data Validation and Verification

A complete review of the laboratory analytical data was performed as reported in the data
validation summary in Appendix J. This review of the laboratory data was specified in Section 7
of the Quality Assurance Project Plan (QAPP) sections of the Sampling and Analysis Plan
(ERDC, 2002).

The data validation report includes a review of data precision, accuracy,
representativeness, comparability, and completeness. Precision is a measure of the agreement or
reproducibility of analytical results under a given set of conditions. The precision requirements,
including laboratory blanks and field duplicate results, indicate that the level of field and
analytical precision described in the QAPP (Appendix J) was met by the analytical data described
in this report. Accuracy is a measure of agreement of an experimental evaluation and the true
value of the parameter being measured. The analytical accuracy of this data set indicates overall
compliance with the requirements of the QAPP. Representativeness is a qualitative parameter
that expresses the degree to which the sample data are characteristic of a population. A review of
the data generally suggests that the overall representativeness of the data complies with the QAPP
(Appendix J). Comparability is a qualitative expression of the confidence with which one data set
may be compared to another. The analytical laboratory data meet the requirements for
comparability as specified in the QAPP (Appendix J). Completeness is defined as the percentage
of acceptable sample results compared to the total number of sample results. The completeness
of this data set was 97.7%, which was greater than the 90% specified in the QAPP.

Therefore, the analytical data can be used for evaluations of the distribution of

compounds in the soil, surface water, and groundwater throughout the Makua Valley.
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SECTION 4.0 CONCLUSIONS

4.1 Shallow Soil

Samples of shallow soil in Makua Valley were collected and analyzed by the analytical
laboratory. The laboratory results of a majority of the shallow soil samples collected at Makua do
not contain concentrations from military operations above Region IX PRGs. There are low levels
of some additional compounds below Region IX PRG levels including: dioxins, pesticides,
herbicides, explosives, volatile organic compounds, and semivolatile organic compounds. Many
of these compounds are likely the result of grass/brush burning operations. Low levels of dioxins
(HpCDD, OCDD, OCDF, HpCDD, HxCDD), and furans (HXCDF) are common in areas such as
Makua Military Reservation that have been burned. As a result of burning, it is also common to
find low levels of hydrogen cyanide, volatile organic compounds, and semivolatile organic
compounds (PAHS). The low levels of cyanide, diethylphthalate, di-n-butylphthalate could be the
result of burning operations (Engelbeen, 2002).

Low levels of benzene, toluene, xylene, and MTBE were detected in a few samples. A
great majority of these detections by the laboratory were semi-quantified results, labeled with a J
flag (Appendix B). These semi-quantified results generally result from concentrations that are
very near the ability of the instrument detection. The gasoline component levels are below
Region IX PRGs. These gasoline by-products could be the result of fueling or mowing/weed
cutting operations at Makua Military Reservation. Low levels of pesticide were reported in some
samples (Endosulfan I and I1). These pesticides possibly were transported by trade winds across
the Waianae Mountains, as there is no recorded use of the pesticides in Makua Valley. These
pesticide compounds may also have been introduced from wood treated for termites brought into
Makua Valley. Several samples contained low levels of the herbicides (dalapon, 2,4-D, MCPP),
which could have been introduced by weed controlling operations. There have been herbicides

sprayed at Makua to control weeds along the road.
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A few shallow soil samples contained the explosive compounds (nitroglycerin, HMX,
RDX, TNT, and DNT). Some low levels of these compounds would be expected at a military
training site. Out of nearly 124 shallow samples analyzed for explosives, only six samples had
concentrations of compounds above detection limits of the analytical laboratory, and none were
above industrial PRGs for explosives.

For the sampling program, out of 123 samples collected, one sample in OB/OD area
detected dioxin above threshold levels (0.03 ppb versus PRG of 0.016 ppb), one sample in
Objective Elk detected lead above threshold levels (119,000 ppm versus PRG of 750 ppm), two
samples in “Makua Stream Firing Area” detected dioxin above threshold levels (2.44 and 2.33
ppb versus PRG of 0.016 ppb). Approximately 24% of samples detected aluminum above
industrial PRG threshold levels; however, these concentrations are within the range of Waianae
Coast background aluminum concentrations. Of the soil samples, 18 samples detected trace
levels of gasoline components and/or pesticides used for termite control operations, but are below
PRG levels.

Appendix K contains a comparison of analytical results of shallow soil samples reported
by the laboratories to a number of additional screen values other than PRGs, including State of
Hawai'i Tier | action levels, U.S. EPA Generic Soil Screening Levels (SSLs), and U.S. EPA
Region 5 Ecological Screening Levels (ESLs) for surface soil. Levels of these compounds listed
in Appendix K are considered to be low enough that additional assessment of ecological risk is
not necessary for off-site receptors.

4.2 Borehole and Lysimeter Data

The soil sample results reported by the analytical laboratory for the shallow boreholes (in
the OB/OD area and junk car pit) showed concentrations of aluminum, iron, and chromium above
industrial PRG values. These metals are naturally occurring as by-products of weathered basalts
in the Waianae Mountain Range. Some low levels of other chemicals were detected and reported

by the laboratory, but that are not considered to be present in concentrations that represent a risk
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to human health. Compounds reported include perchlorate, dioxin, acetone, acenaphthylene,
trichlorofluoromethane, and the pesticides alpha-BHC and gamma-chlordane. Out of 19
subsurface soil samples collected, 1 of 19 samples subsurface samples contained chromium and
iron above threshold levels, with a chromium concentration of 490 ppm versus threshold value of
450 ppm. In contrast, background samples along the Waianae Coast for Chromium ranged with a
mean of 7.1 to 391 ppm. The sampling was conducted for total chromium (both Il and VI
together) in this study. The chromium that is mobile and the one of concern, chromium V1 is the
one that can get into water. Total chromium showed up in no groundwater samples above either
threshold values (PRGs or MCLs). Iron concentration of 106,000 ppm versus PRG threshold
value of 100,000 ppm, compared to a background sample value along the Waianae Coast for iron
ranged with a mean of 98,000 to 100,100 ppm.

Unsaturated zone porewater samples from below the OB/OD area and the junk car pit
were collected from the lysimeters installed in the boreholes. Lysimeter porewater samples from
the lysimeters installed at depths of 30 and 42 feet below land surface had concentrations of RDX
reported by the analytical laboratory above Region 1X PRGs for water varying from 33 to 21,000
ug/l, with an average concentration of 5712 ug/l. The compound RDX was not reported by the
analytical laboratory for most of the monitoring wells (except rounds 1 and 2 of well MW-4A), so
RDX has not yet impacted off-site receptors in groundwater flow. These pore water RDX
samples were collected from four samplers installed to intercept water in the unsaturated zone
below the OB/OD area. These unsaturated zone samples are shallow varying from 30 to 42 feet,
and are 400 or more feet above the groundwater table. The results of modeling runs predict that
RDX is not migrating off-site since the RDX would need to travel 400 feet down, and then flow
with groundwater over 1.5 miles toward the ocean. This result is confirmed by the sampling
results of the downgradient wells. No RDX was detected in sampling of wells MW-5, or wells

MW-1,-2,-3A,-3B,-3C, -4A, -4B, -4C, and SP-7 for rounds 3,4,5 and 6.
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Appendix K contains a comparison of analytical results of sediment samples reported by
the laboratories to a number of additional screen values other than PRGs, including State of
Hawai'i Tier | action levels and U.S. EPA Generic Soil Screening Levels (SSLs). Levels of
these compounds listed in Appendix K are considered to be low enough that additional
assessment of ecological risk is not necessary for off-site receptors as a result of subsurface soil.
4.3 Streambed Soil Samples

Streambed soil samples contained no concentrations of compounds above Region IX
PRG industrial soil values  Soil samples from streams in Makua Valley (and neighboring
Kaluakauila Valley) contained low levels of acetone, alpha-BHC, gamma-BHC 2-butanone,
iodomethane, bis-(2-ethylhexyl)phthalate, and 2-butanone. All of these compounds are found at
levels that are far below both residential and industrial PRGs, and therefore are not considered
hazardous.

4.4 Surface Water Sampling

The data collected from the February 14, 2003, January 23, 2004, and February 27, 2004,
flows shows that almost undetectable levels of potential contamination are leaving the Makua
Military Reservation in surface water flows. This assessment results from a review of laboratory
results for a wide variety of contaminants from a total of 81 samples collected from four streams
for three different flow events. From these three events five samples detected pesticides above
threshold levels (for example 0.045 ug/l versus drinking water PRG of 0.015 ug/l). Trace
concentrations of pesticides are common in surface water throughout O ahu. Only one sample in
81 detected RDX above drinking water PRGs, with a value of 1.7 ug/l compared to a drinking
water PRG of 0.61 ug/l. Some samples have trace levels of dioxin/furan compounds, which were
present in the background soil samples from off-site location, and are likely the result of grass
burning operations performed over the years at MMR. Two samples detected benzene (gasoline
component) above drinking water PRGs (0.44 ug/l versus drinking water PRG of 0.34 ug/l).

Trace levels of gasoline components are likely the result of lawnmowers and grass trimmers
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operating at MMR. The results of the surface water sampling showed that no pattern of
contamination was evident with only trace levels of a few compounds reported in surface water
samples by the analytical laboratory.

A comparison was performed of analytical results of sediment samples reported by the
analytical laboratory to a number of additional screening values other than U.S. EPA Region IX
PRGs, including State of Hawaii Tier | Action Levels, State of Hawaii Basic Water Quality
Criteria, U.S. EPA Region 5 Ecological Screening Levels, and Federal Ambient Water Quality
Criteria. Levels of compounds dissolved in surface water, such as metals or trace pesticides, are
considered to be low enough that additional assessment of ecological risks is not necessary for
off-site receptors as a result of stream flow from MMR.

4.5 Background Sampling

A review of these data shows that all radiation measurements collected in Makua Valley
are within the range of values normally found on O ahu; therefore, there is no indication of
radiation contamination from operations at Makua Military Reservation.

Off-site soil samples collected from other valleys along the Waianae Coast contained
dioxin and furan compounds. Discovery of these dioxin and furan compounds off-site would
suggest that these compounds are found throughout the Waianae Coast, and may be due to brush
fires or other non-military operations.

4.6 Groundwater Sampling

Except for the detection of thallium in the first round of sampling for well MW-5
(thallium was not detected above MCLs in the second round of sampling for well MW-5), and
thallium detected in wells MW-4A and —4B in round 3 (thallium was not detected above MCLs in
the 4™, 5™ or 6" rounds of sampling), the groundwater in Makua Valley would meet drinking
water standards as established by the U.S. EPA. Thallium, as well as other metals detected in
groundwater samples are naturally occurring in Hawaiian rocks and soils, and therefore may also

be present in trace amounts in groundwater. The chloride concentrations are somewhat elevated
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(taste levels for chloride are 250 mg/l), so that the water in Makua Valley would not taste as good
as water from other parts of O ahu. However, it would be considered drinking water quality.

In well MW-4A, the first groundwater sampling round results reported by the analytical
laboratory showed concentrations of 0.62 ug/l RDX, which is 0.01 ug/l above the drinking water
PRG of 0.61 ug/l. The second round of data from well MW-4A reported by the laboratory
showed concentration of 0.48 ug/l RDX, which was below the drinking water PRG of 0.61 ug/I.
No RDX was detected and reported by the laboratory in any monitoring well in rounds 3, 4, 5,
and 6. It is likely that trace amounts of RDX may have been introduced during drilling
operations, as RDX did not show up in subsequent sampling rounds. This is a common
occurrence and the reason that 6 rounds of groundwater samples were collected: to obtain and
accurate assessment of groundwater chemistry flowing off-site and potentially impacting off-site
receptors.

Analytical results reported by the laboratory of water well samples of groundwater did
report a few compounds above Ecological Screening Levels (ESLs). However, based on the few
number and relatively low levels of compounds, additional assessment of ecological risk is not
required to evaluate the impacts of groundwater flow discharging from the MMR.

4.7 Fate and Transport

The surface water models shows that a high percentage (greater than 80%) of both
measured and estimated rainfall in Makua Valley infiltrates to the soil, with a smaller percentage
(less than 20%) flowing off the site in the stream flow. Also, a large portion of the bottom of
Makua Valley would be flooded by a large rainfall event, such as the 100-year, 24-hour storm.

The groundwater modeling was performed to estimate the fate and transport of RDX in
the impact area and the OB/OD area. Groundwater samples collected in the 10 monitoring wells
show that groundwater chemistry has not been impacted by RDX. The modeling was conducted
to evaluate what the concentrations might be if RDX flows off-site in groundwater flow.

Groundwater flow is slow in Makua Valley, and a review of the modeling results shows that
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natural processes may degrade or dilute the compounds long before measurable concentrations
might reach the coast. However, should RDX impact the groundwater, a review of the modeling
results shows that the ten monitoring wells in the Makua Valley would be impacted before off-
site receptors are impacted by explosive compounds such as RDX. This is especially true of well
MW-5, that is downgradient of the impact area and the OB/OD area.

The levels of potential contaminants found in the study for soil, surface water, and
groundwater are of insufficient magnitude to classify MMR as contributing significant
contamination off-site. This is because if there were significant contamination at Makua Military
Reservation, many more of these samples would have contained higher levels of compounds
related to Army training. Trace levels of compounds such as pesticides or gasoline by products
are common in groundwater and surface water flow throughout O ahu. For any site to be
contaminated, much higher levels in many more samples would have to be reported by the
analytical laboratory. Makua Valley, based on a review of the data collected, is not providing

significant contamination to impact off-site receptors.
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APPENDIX A

Borehole Logs



Drilling Log

Vertical Hole No. ERDC MY-1

Makua Military Reservation

Size and Type of Bit: 7" 2 way

Drilling agency: Valley Drilling

Datum for elevation shown: MSL

Name of Driller: John Surigad

Date Started: 9/19/07

Manufacturer's designation of drill: Mobile B-230

Completed: 9/19/02

Total No. of overburden samples taken: Disturbed 2

Total Depth of Hole: 351t

GPS Coord. M21deg. 31 614w 158 deg. 13.13.628° Undisturbed

Elevation ground water: 7 5 ft

Depth| Lithology |

— 0

"] Fourth clearance. Mo detect - drilling
s ahhelad. Drilling smooth, below water
. {table.

*|Fifth clearance. Mo detect - drilling
A ahead. HMU - 0.0 ppm SC:LL-0
Acounts

Description Blow Counts Comments
0. (_|SAND (SF) Elack w basalt cobbles. HNU - 1.1
O o e O - - |%ery hard drilling - bit chattered on SC:LL - 0 counts (backs round)
— = v - —lrocks. Small amt of limestone cobbles
DC present @ 2-3.0 ft
O DO C First clearance. Mo detect - drilling L‘lluet;: Eﬂrr‘] %écife\ﬁﬁs?cigept\?’glgip?em
Q : O  [ElGEES to clear.
OC HMU - 0.0 SCLL-0 counts
¢ 3¢ | Rock drilled through - very slow drilling Blow Counts
- Silty sands (SP-SM), dark black w/ —-_=_§D1 FEREX 4.021
" Eduh Ie)s & frags of basalt & limestone |~ | 0 Sampled w 2" sampler
] (damp M- 1
. o g <0 5.0'- 6.0 Good recovery.
'] Second clearance. Mo detect - drilling
{ahead.
L]HNU - 0.0 SCLL - O counts
7.5 ft Approx. water table
' As above
*| Third clearance. No detect - drilling
A ahead. HMU - 0.0 ppm SC:LL-0
{ counts. Blow Counts
—{# hly-2
o N 1 Samplle_'ID.D'— 1[11’.5' EIDtLUIm_ part of
" sample is wet. Water table i appx.
o (g 70TE0 wP
CB

15.0" end of UXO clearance




af
af
al
af
al
af
af

34 [

*.{ Smoath drilling. Mo chatterin?. Sand
~{(SP) wi trace of bagalt frags fro
[ cuttings rec. fram auger

m

"] Sand (SP) black w/trace of basalt
A frags. (from au e?, wet. Some clay
1 (CL) present. Drilling smooth.

j: Sand (SF) from auger, wet w CL

j: Drilling smooth

j: Sand (SF) from auger, wet, wf CL

Y drilling smooth

Mote: Smooth drilling from 15°- 35°
indicates sand with some CL
present.




Drilling Log

_ o Vertical Hole No, ERDIC MW-2

Makua Military Reservatlon Size and Type of Bit: 7" 2 way
Drilling agency: Valley Drilling Datum for elevation shown: MSL
Name of Driller: John Surigad Date Started: 10/09/02
Manufacturer's designation of drill: Mobile B-90 Completed: 10/039/02
Total No. of overburden samples taken: Disturbed 2 Total Depth of Hole: 351t
GPS Coord. M21 deg. 32063 v/ 158 deg. 1313694 Undisturbed Elevation ground water: 11 7 ft
Depth Lithology Description Blow Counts | Comments
—0 - -
| Silty sand (SM), black, slightly sandy HMU - 0 ppm
L :||wi basalt frags. SCiLL - fél-zn counts
-1
r Clay (CL) Black, sl. dy, basalt frags.
ay (CL) Black, sl. sandy, basalt frags Backoround counts
-2 18-20 ppm
3 First clearance. Mo detect - drilling
L ahead.
-4
5 Blow Counts
10 Lean clay (CL) dark gray w/ silt
i 20
B Second clearance. No detect - drilling HMU - D{ng
L ahead. 0 SCLL - 18-20 counts
-7
-8
- Third clearance. Mo detect - drilling HRML! - D{Jé]m
L ahead. SCLL - 18-20 counts
10 Blow Counts
10 Lean clay (CL) dark gray w/
L =i sand/silts. Inclusions and lenses.
—-11
L 20
I 11.7" [(Approx. water table)
Fourth clearance. No detect - drilling HMU - D{ng
L ahead. SCLL - 18-20 counts
—-13
—-14
i HRU - 0
.15 _ . Blow Counts | 5e.) - fé]zn counts
Fifth clearance. Mo detect - drilling B Lean clay (CL) gl. sandy, dark gray
L ahead. 5 to black. Trace basalt frags.




-20

-2

-2

-23

24

-25

-6

o

-28

-29

-30

-3

-32

-33

234

-35

Sixth clearance. Mo detect - drilling
ahead.

Seventh clearance (final). No detect -
drilling ahead.

Lean clay, slightly sandy. Dark gray,
trace basalt frags. (auger cuttings).

Rock and rock frags (recovered basalt
frags).

Lean clay (CL) AMA more sandy (auger
cuttings)

HNU -0
SCiLL -

HNU -0
SCiLL -

fé]glﬂ counts

fé]glﬂ counts




Drilling Log Vertical Hole No. ERDC MyY-34
Makua Military Reservation Size and Type of Bit: 10'- dia Hollow St Auger
Drilling agency: Vallsy Drilling Datum for elevation shown: MSL (approx. 20
Name of Driller: John Surigad Date Started: 10/14/02
Manufacturer's designation of drill: Mobile B-90 Completed: 10/14/02
Total No. of overburden samples taken: Disturbed 2 Total Depth of Hole: 45 1t
Undisturbed Elevation ground water: 17' bgs
Depth Lithology Description |Blow Counts | Comments
0 ML Dark brown sandy clayey silt with HMU - Dr;m
few basaltic gravel fragments (dry) SCiLL - 17-35 background
(loose) (fill)
-2
I X0 clearance
-4
L #
ML Dark brown sandy clayey silt, few 7 Sample wf 2" dia split =poaon
basaltic gravel fragments {dry) (loose) sampler. 140 [b. hammer. Sample
ID: MMRESSMW-34-5.0'
L g 21
27
I 25% HHL - nfgm
recavery SCLL - 20-30, background
B 2nd UX0 clearance at B' bgs
I Jrd UXO clearance
- -10 . # . .
ML Dark brown sandy clavey silt, few 30 Sample wf 2" dia split spoon
basaltic fine gravel (dry) (dense to sampler. 140 |b. hammer. Sample
wery dense) 50 ID: MMRISMW-3A-10.0" Sampler
F refusal<1’.
33%
recovery
B 4th UX0 clearance. HMU - 0 ppm
SCLL 20-35, background.
—-14
L #3
ML Dark brown clayey sandy silt, trace 20 Sample w/ 2" dia =plit spoon
basaltic gravel, fine gravel (moist) sampler. 140 |b. hammer. Rock in
fmedium dense to densel 20 sample shoe. low recovery.




Approx. depth to water table: 17 ft bgs

A SC-5M Brown clayey silty sand, trace
.4 basaltic fine pebbles (wet¥

(soft)

SC-SM Brown clayey silty sand w/
--{trace fine pebbles

s Crilling smooth

SC Brown clayey silty sand, trace fine
7 | pebbles

30

5% recovery

HMU -0 {qum
SCLL - 17-30, background.

Sth UX0 clearance 18 ' bgs
End UX0 clearance

Fram drill cutting

From drill cutting

From drill cutting




35

-40

42

-44

| Drilling smoath
] SC Brown clayey silty sand

:::f Drilling smooth

Framm drill cutting




Drilling Log

Vertical Hole No. ERDC MW-3B

Makua Military Reservation

Size and Type of Bit:

Drilling agency: Valley Drilling

Datum for elevation shown: MSL (appx. 207

Name of Driller: John Surigad

Date Started: 10/16/02

Manufacturer's designation of drill: Mobile B-230

Completed:

Total No. of overburden samples taken: Disturbed 2

Total Depth of Hole: 70 ft

Undisturbed Elevation ground water: 4' (16" hgs)
Depth Lithology Description |Blow Counts Comments
0 ML Dark brown sandy clayey silt, few HMU -0
basaltic fine gravel (dry) (loose) (fill) SCLL-19te 31, BG
-2
i UKD clearance
-4
i ML Dark brown sandy clayeg_ silt, few ﬁ Sample wf 2 in diameter split spoon
basaltic fine gravel (dry) (medium) 6 sampler, 140 |b hammer
5 (densze) a0 EﬁmpleﬂlD: WMMRISMW-3B-5.0
I ; 20% SC1L-20t030, BG
Drrilling smoath XD clearance
~ -8
i UKD clearance
10 ) ﬁ% L .
ML Dark brown sandy clayey silt, few Sample wf 2 in diameter split spoon
basaltic fine gravel fragments (dry) 25 sampler, 140 |b hammer
r (medium dense to dense) a0 EﬁmpleﬂlD: WMRIShW-38-10.0'
e =i SCLL - 15 to 35, BG
UXO clearance
i Drrilling smoath
—-14
F ML-SC Dark brown sandy clayey silt, ﬁ Sample w' 2 in diarmeter split spoon
clayey sand at about 16"bgs, few sampler, 140 |b hammer
16 basaltic gravel and cobble [[Jwet) 25 Sample ID; MMRSSMW-3B-15.0°
- A (medium dense) —A20 HMU -0, 3C:LL- 15 t0 33 BG, UKD
pprox. water table at 16" bgs 75% clearance
r End KO clearance
~-18
- 20 o
HMU -0 End HNU maonitoring
22 ~ 7 /| Drilling smonth




24

-26

28

-30

32

-34

-6

3G

-0

42

-44

-AG

-4

A0

S2

54

SC Brown clayey silty sand

7 Drrilling smoath

SC Brown clayey silty sand

SC Brown clayey silty sand

L+ SC Brown clayey silty sand

Crilling smooth

SC Brown clayey silty sand

Fromm drill cuttings

Fromm drill cuttings

Fromm drill cuttings

Fromm drill cuttings

Fromm drill cuttings




<22 Unlling smooth

SC Brown clayey silty sand

CL Black silty sandy clay with trace
basaltic pebbles (wet) (soft)

Rock stratum hard. Drill bit chatter.
Slow drilling.

Drilling hard, lats of drill bit chatter.
Basaltic rock straturm.

Drilling hard to TD of borehale.

Approx. depth from drill cuttings

TD' B3' bgs with 10" auger

Charcoal odar, black silty clay with
basalt rock fraarment




Drilling Log

Vertical Hole No. ERDC MW-3C

Makua Military Reservation

Size and Type of Bit: 10" fri-cone

Drilling agency: Valley Drilling

Datum for elevation shown: MSL

Name of Driller: John Surigad

Date Started: 11/20/02

Manufacturer's designation of drill: Mobile B-230

Completed: 11/27/02

Total No. of overburden samples taken:

Disturbed 2

Total Depth of Hole: 106 ft

Undisturbed Elevation ground water: 15 5'bgs
Depth Lithology Description Blow Counts Comments
— 0 = : .
Drrilling performed using B
i diameter hollow stem auger to
-2 facilitate L0 clearance. UXO
F clearance conducted every 3' down
L 4 to 21" bgs. HNU scintillometer
| readings taken on drill cuttings at
the same time as UXO clearance.
& HMU -
F SCiLL- 15 to 15 (background)
- & levels.
L 1o SPT8A3/20 _
) | | | | | | | | | | | | | | 1(ML) Dark brown clayey silt, dry, loose,

r ew fine to coarse sub-angular basaltic
- AN T rown (10YRIS) clayey s,

medium plasticity, dry. loose fram drill
14 cuttings.
F SPT 41216
16 (CH) olive gray (5¥4/0] sandy clay with Appx. water table.
L silt, stiff, moist.
— 15
— -20
B End of LIxD clearance.
24
__ 2 Basaltic rock layer at appx. 26" bgs to

appx. 45' bgs.
I 28
I a0
- a2
a4
— -36
— -35
I -40
-4z
44
__ o FCL) Black silty clay with trace of basalt

z

rags from drill cuttings.




T
, \
n EY
=1 @™

Basaltic rock layer at appx. B0' bgs to
appx. 85" bgs

FCL) Black silty clay, soft, trace basaltic
rags.

Civerdrilled to 108" bgs, set battom
of well casing @ 100" bgs.




Drilling Log

Vertical Hole No. ERDC MyY-4A

Makua Military Reservation

Size and Type of Bit: 7" 2 way

Drilling agency: Valley Drilling

Datum for elevation shown: MSL

Name of Driller: John Surigad

Date Started: 9/20/02

Manufacturer's designation of drill: Mobile B-230

Completed: 9/20/02

Total No. of overburden samples taken: Disturbed 2

Total Depth of Hole: 45 1t

GPS Coord. M21 deg. 31734 w156 deg. 13570 Undisturbed Elevation ground water: 15 &'
Depth Lithology Description Blow Counts | Comments
0 Fine sand (SW) Browen fill? HMU - 0.0 ppm
SCLL - 18-20 counts (only
background)
-2
i First clearance, no detect 04 HNU - 0.0 ppm
: SCLL - 18-20 counts (background
1 Sand (3P) White, brown calcareous, only)
—-4 {well rounded, paleo-beach sand. Well
*.1sorted, coarse grained.
Blow counts
O ALt SaEmpIed wl 2" gsampler from 5.0' to
Le{10 Sand (SP)
B *.| Second clearance %00
CHWU - 0.0 ppm c12
1 3C:LL 18 total counts (only |
F " background)
- g .
JAGA (cuttings)
I ] Third clearance/NT/OA
S HNU - 0.0 ppm
; | 5CLL - 0 counts {only background) Elow counts
10 : w7 1an};]nlplecl wef 2" sampler from 10.0"to
17 Sand (SF) w/ sorted, white, coarse
F o grained
17
=12 | o
.| Fourth clearance/MT/0A
S HNU - 0.0 ppm
| SCLL- 0 counts {only background)
L s | g -
-] Sand (3F) ASA, white to brown
S cuttings)
' Ty
A =an slightly dam
AHNU-0.0 nnr% ! ’




oS0 - 18520 counts (only
-{ background)

-1 16.9" water Table

*| Sand (SF) A4,

j: Sand (SF) White to brown, well-sorted,

") coarse grained, wet (auger cutting)

" Sand (SP) AA (cuttings)

" Sand (SF) AA [cuttings)

" Sand (SP) AA (cuttings)

Mote: Drilling ahead to 20.0' - let
hole et for 20 minutes to see if
water comes back into hole.
Measured 16.9" w/ electrical tape.

HMU - D'Dfd]m
SCLL 18-20 counts (only
background)




38 |
4D [0
42 [

44 [

-] Sand (SF) AA (cuttings)




Drilling Log Vertical Hole No. ERDC MWW-4E
Makua Military Reservation Size and Type of Bit: 7" 2 way
Drilling agency: Valley Drilling Datum for elevation shown: MSL
Name of Driller: John Surigad Date Started: 5/20/02
Manufacturer's designation of drill: Mobile B-90 Completed: 3/20/02
Total No. of overburden samples taken:  Disturbed 2 Total Depth of Hole: 70 ft
GPS Coord. M2 deg. 31.742 %158 deg. 573 (4cc. 197 Undisturbed Elevation ground water: 15 &'
Depth Lithology Description Blow Counts | Comments
0 Fine sand (SW) brown. Fill? HMU - D{ng
L SCiLL- 18 - 20 counts
(background)
-2
r First clearance. ND/DA, HML! - D{Jé]m
4 ShC:I_kL - I520 counts
I 1l End of il I T L
»{ Sand (SP) brown ta white. Very well [0 % Sampled with 2" D.T.
-5 ggrted_ 30 Sands (SP:]
050 econd clearance. MO/DA. L P HHU - 0 nom
r SCiLL - fé] 20 counts
- -] Sand (5F) cuttings.
i - Lmrﬁl clclearance.
10 - m P~ Blow Counts
I A SCLL- 18720 courts gy ?én Sarmpled with 2" D.T.
e Sand (SF)
12 | o A
' -] Fourth clearance. NOJDA,
L "1 Sand (5P) Brown to white (cuttings).
g | :
r ::: Eiﬁbclgarance.
; . m
18 | ] BCLL - fé] 20 counts
- 2% A e Mate: Drilled hole to 20°, let set 20
L 1g | ' min to check water level.
20 f , HNU-Dré]m
L SCLL- 18- 20 counts
o ] sand (3P) Aa.
=22 | 0
24 [
r % | Sand (5P) AA
— 26 [ -] (Euttings)
o8 |
3 - Sand (SP) AVA
L ' (cuttings)




32
au |l
36
= 5555
an
a2l
a1
5|
48
a0 5555
5
5 5555
=
sl
o)
el
sl
ali
®

| Sand (SP) Aa
"] (cuttings)

Sand (SF) AL

Sand (SF) A

Sand (SF) A%

Sand (SF) AL

Fock at 89 to BO', then back into sand
(=P AL

Sand (SF) A

at as hiard, last two feet.

Mote: Removed hard black material
from auger bit.




Drilling Log

Vertical Hole No. ERDC MW-4C

Makua Military Reservation

Size and Type of Bit: 10" Tri-cone, Mud rotary

Drilling agency: Valley Drilling

Datum for elevation shown: MSL- 235 26"

Name of Driller: John Surigad

Date Started: 12/04/02

Manufacturer's designation of drill: Mobile B-230

Completed:

Total No. of overburden samples taken: Disturbed 0

Total Depth of Hole: 105 1t

Undisturbed 0

Elevation ground water: 15'bgs

Depth Lithology Description Blow Counts Comments
— 0 = — —
i Drilling performed initially using 6
diameter hllow stem auger to

-2 facilitate 1050 clearance. UXO

F clearance conducted every 3' down

L 4 to 21" bgs.

L s HMU and scintillometer readings
FSC) Brown, clayey, silty, sand, loose, taken on drill cuttins at the same

— A fram cuttings. Smooth d{illing. }'ms as UKD clearances (every 3

F 2 e

- = HMU - B:0

L SCiLL- 15 - 45,

— 10

—-12

14

__ e -] Approximate water table.

— 15

— -20

B 2 " AEnd UXO clearance

24

I A (SC) Brown, clayey, silty, sand wf trace

P 7 Ene to coarse basaltic gravel from drill

r L cuttings.

— -25 .

— -30

- a2

a4

— -36

| a8 , "

i 35" bgs encountered cavities or

vaid, slow drilling due to barehole

[ -40 instability and drilling mud loss.

-4z

44

| 45




(CL) Dark brown sandy, silty, clay and
basaltic rock.

Basaltic rock layer, hard i@ appx. B6'to
92' bgs.

(CL) Dark brown sandy, silty, clay, few
basaltic fine to coarse gravel.

Cwverdrilled to 105" bgs. Bottam of
well casing set at appx. 100" bgs.




Drilling Log Vertical Hole No. ERDC M-5
Makua Military Reservation Size and Type of Bit: 10" Tri-cone, Mud rotary
Drilling agency: Valley Drilling Datum for elevation shown: MSL- 235.36'
Name of Driller: John Surigad Date Started: 1 2/04/02
Manufacturer's designation of drill: Mobile B-20 Completed:
Total No. of overburden samples taken: Disturbed 0 Total Depth of Hole: 260 ft
Undisturbed 0 Elevation ground water: 15'bgs
Depth Lithology Description Blow Counts Comments
— 0 : TR
Air rotary drilling.
10
-2 (ML) dk brown clayey silt to silty clay, From drill cuttings
moist. Few basaltic rocks. HNLU -0
L SCLL-BG
| G G Crf G|
e Lelle Lol e Lol o) 0] Lo
0 lelelelelelelolelo
e Lolle Lol te: (ol o L] o)
i LA Basalti k| ined with dk F drill cutti
asaltic rock layers mixed wi rorm drill cuttings
ggggggggg brown clayey Siﬁ (ML) HNLU -0
40 (lalalofolalolololol| Drilled through rock layers mixed with SCiLL- BG
ololololololololo dk brown clayey silt (ML), dry.
L | O G oo
Lo Lofle: Lol Lo fol ot L]
| O G oo
R MO KOO Basaltic rock layers mixed with dk From drill cuttings
QOO0 b clayey il (L. HAU - 0
L o [e][e] [0} e [e][o](0][9] 20 LL - BG
— -G0
i (ML) dik brown clayey silt, dry. From drill cuttings
HNU -0
- 70 SCLL-BG
i Drilling smooth.
— -&0
i ML) Dk brown clayey silt, dry. Fram drill cuttings
ML) yey ¥ From dr e
- a0 SCLL-BG
i Drrilling smooth.
- 10 ﬂr}mtary drilling, Air volume 1,000




— -110

—-120

= -130

— 140

— -1a0

— 160

— -170

— -1&0

— =190

— -200

= -210

(ML) Brown clayey =ilt. Drilling
smaooth.

(MLR Brown clayey silt. Void of
boulders of basaltic rock pieces.
Plasticity - moderate. Poorly sorted.

Same as above.

(ML) Light brown clayey silt.

(Sh) Fine grained silty sand. Yery fine
grained, poorly sorted.

IL2sIT1

HrU:O
Scintillorneter - 33.5

HKLU -0
Scintillometer - 32.5

HHU -0
Scintillorneter - 33.4

HMLU -0

Scintillorneter - 31.7

HMLU -0

Scintillorneter - 33.6

HMLU -0

Scintillorneter - 39.0

HMNU -0




280 |
| zo0 |

- 300 |:

L 70|

=240 EEEEEEE]E

— -320

EEE QD B BB &8 8 —
1TEEBE @ BB E B8 B
BB R Q. B BB 8.8
R EOEEE. 6.8

BB R BB 8.8 8.8
Eemseemae

— -330

L 340

— -3a0

a
<
We
a
o

o

\\'

b
f/ f//

(=) Fine grained silty sand. Some
clay lenses, very thin. Light brown in
color. Poorly sorted.

Same as above.

GM) Silty gravels. Gravel size 1-2 cm.

ome silf matrix, appx. 25%. Poorly
sorted.

! (GC Clayey\}gra\rel Loose gravel 2-5

crr in size, Well-rounded, poorl
1sorted. Some clay matrix, 10-15%.

7
% Same as above.

Scintillorneter - 383.7

HMNU -0

Scintillorneter - 31.0

HNU -0

Scintillorneter - 346

HMLU -0

Scintillorneter - 31.8
HMU -0

Scintillorneter - 32.8

HMLU -0

Scintillorneter - 33.3

HMLU -0

Scintillorneter - 31.4

-}
Lm0 L o




ERDC-B-1



ERDC-B-2






Elevation = 10.0 ft.

Depth Below Land Surface (ft.)

L 12

| 14

16

18

L 20

| 22

L 24

L 26

| 28

L 30

32

L 34

L 36

— 38

L_ 40

/ Steel, cement filled

pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2' Thick)

40 Riser Pipe
Water Level

Bentonite Concrete Grout Backfill

3| <=— Borehole Diameter (10" Minimum)

—— 4" Diameter PVC Schedule 40
Slotted Screen (0.020" Slot Size)

Title: Well Construction
Log ERDC-MW-1

us A"'w Corps For: U.S. Army Garrison Hawaii
of Engineers,

Proj: Makua Military Reservation

DR BY: RSS

01-30-04

CHK BY: SJT

01-30-04




Elevation = 10.8 ft.

Depth Below Land Surface (ft.)

L 12

| 14

16

18

L 20

| 22

L 24

L 26

| 28

L 30

32

L 34

L 36

— 38

L_ 40

/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2' Thick)

4" Diameter PVC Schedule
40 Riser Pipe

Water Level

Bentonite Concrete Grout Backfill

?‘ -—— Borehole Diameter (10" Minimum)

—— 4" Diameter PVC Schedule 40
Slotted Screen (0.020" Slot Size)

Title: Well Construction
- Log ERDC-MW-2

US Army Corps

of Engineers. For: U.S. Army Garrison Hawaii

Proj: Makua Military Reservation

DR BY:RSS |01-30-04

CHK BY: §JT|01-30-04




/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Elevation = 19.1 ft.

Depth Below Land Surface (ft.)

4" Diameter PVC Schedule
6 40 Riser Pipe
|8
L 10
12
- 3| =— Borehole Diameter (10" Minimum)
A1
| 16 T Water Level
| 18 Bentonite Pellet Seal
(Minimum 2' Thick) Bentonite Concrete Grout Backfill
| 20
— 2 | =| +— #3sand
| 24 _
| 26 |1
—_|#=—— 4" Diameter PVC Schedule 40
|28 ol — I Slotted Screen (0.020" Slot Size)
L 30 1,
— Title: Well Construction
— 32 —_ - Log ERDC-MW-3A
o) US Army Corps " - m
| — 34 —_ H For: U.S. A G n H i
-_ of Engineers, Proj: Makumln:;.:;ser:::;n
| 36 _ DR BY:RSS |01.-30-04
=1 CHK BY: 5JT|01-30-04
L 38 —
40 _
| 42 —
| 44 N
L 46



Depth Below Land Surface (ft.)

Elevation = 18.3 ft.

L 42
L 44
| 46
| 48
50
52
L 54
56
|58
L 60
62
— 64
| 66
L 68
L 70

/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2' Thick)

> P

7

e

- .2
P

LY -
o

SR
S [heier

o

-

=
EREEEREREEE
- _r:,‘

et

40 Riser Pipe

4" Diameter PVC Schedule

Bentonite Concrete Grout Backfill

-~—— Borehole Diameter (10" Minimum)

—— 4" Diameter PVC Schedule 40

Slotted Screen (0.020" Slot Size)

US Army Corps
of Engineers,

Title: Well Construction

Log ERDC-MW-3B

For: U.S. Army Garrison Hawaii
Proj: Makua Military Reservation

DR BY: RSS

01-30-04

CHK BY: SJT

01-30-04




Elevation = 18.6 ft.

Depth Below Land Surface (ft.)

/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2' Thick)

40 Riser Pipe

Water Level

Bentonite Concrete Grout Backfill

-~—— Borehole Diameter (10" Minimum)

- 4" Diameter PVC Schedule 40
. Slotted Screen (0.020" Slot Size)

#3 Sand ———»

US Army Corps
of Engineers,

Title: Well Construction

Log ERDC-MW-3C

For: U.S. Army Garrison Hawaii
Proj: Makua Military Reservation

DR BY: RSS

01-30-04

CHK BY: SJT

01-30-04




/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Elevation = 19.3 ft.

Depth Below Land Surface (ft.)

4" Diameter PVC Schedule
6 40 Riser Pipe
|8
L 10
|12
1e 77| =— Borehole Diameter (10" Minimum)
o T
|16 . A Water Level
Bentonite Pellet Seal [ — ,f,,:*
(Minimum 2" Thick) o —
N
|20 (. —_ (a
i — P
—22 | =] =—— #3 sand
AT —'f.’:
| 24 o
':J — r.---k"f-'\
26 bl — i
Wy :I*i— 4" Diameter PVC Schedule 40
— 28 1'3 — Slotted Screen (0.020" Slot Size)
o — 1o
| 30 E —_ 'E"
N "
P — M Title: Well Construction
2 T Log ERDC-MW-4A
=1
|34 i — e US Army Corps [ s Army Garrison Hawaii
I,(, —_ Ir,(,i of Engineers, Proj: Makumm:rry":;sar:::;n
| — 36 t-;ﬁ. : 7%“ DR BY: RSS |01-30-04
r ~s'-r —1 "";. CHK BY: 5JT|01-30-04
—38 v — kil
.III~I _ f"‘lﬂ
L 40 _i:;_ _ gff;_’;
A=l
— 42 b — P
” .4 : ‘/);r
L 44 L:l?f' '\".ﬁ
;,t,':r — .,,:':
| 46 40257 i




Elevation = 19.3 ft.

Depth Below Land Surface (ft.)

10
|12
|14
|16
|18
|20
|22
| 24
|26
| 28
|30
| 32
| 34
| 36
| 38
|40
| 42
| 44
|46
| 48
|50
|52
| 54
|56
| 58
|60
|62
| 64
|__ 66
|68
|70

/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2" Thick)

Water Level

gt Diameter PVC Schedule
40 Riser Pipe

-~—— Borehole Diameter (10" Minimum)

Bentonite Concrete Grout Backfill

— 4" Diameter PVC Schedule 40

Slotted Screen (0.020" Slot Size)

US Army Corps
of Engineers,

Title: Well Construction

Log ERDC-MW-4B

For: U.S. Army Garrison Hawaii
Proj: Makua Military Reservation

DR BY: RSS

01-30-04

CHK BY: SJT

01-30-04




Elevation = 19.7 ft.

Depth Below Land Surface (ft.)

—100

/ Steel, cement filled pickets (1 of 3)

Concrete
Surface Seal

Bentonite Pellet Seal
(Minimum 2' Thick)

Water Level

” 4" Diameter PVC Schedule
40 Riser Pipe

-~—— Borehole Diameter (10" Minimum)

Bentonite Concrete Grout Backfill

no 4" Diameter PVC Schedule 40
BT Slotted Screen (0.020" Slot Size)

]
LA
78

P s
ey

A US Army Corps
F',,L.:‘ of Engineers,

Title: Well Construction

Log ERDC-MW-4C

For: U.S. Army Garrison Hawaii
Proj: Makua Military Reservation

Wyl DR BY: RSS

01-30-04

i

! o CHK BY: 8JT

01-30-04
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APPENDIX B

Shallow Soil Sample Results—Detected
Compounds Below Region IX PRG






Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

. 4-AM- ALPHA-|BENZEN| BETA-
Compound 2,46-TNT| 24D 24DB | 24-DNT | 26-DNT [44-DDE|, SO |ALDRIN gt . BHC
Unit UGIKG | UGIKG UGIKG UGIKG UGIKG | UGIKG | UGIKG |UGIKG |ucikG | ucikG | uGika
PRG Industrial 57456.587 | 7683332.57 [4924850.32 | 1231212.58 |615606.291 | 7024.543 101.394| 359.31 |1314.658|1257.584
Sample Number Short Name Szmple
rea
ERDC-BK 1A ERDC-BK 1A Background
ERDC-BK 1B ERDC-BK 1B Background
ERDC-BK 4A ERDC-BK 4A Background
ERDC-BK 4B ERDC-BK 4B Background
ERDC-BK 5A ERDC-BK 5A Background
ERDC-BK 5B ERDC-BK 5B Background
ERDC-BK 6A ERDC-BK 6A Background
ERDC-BK 6B ERDC-BK 6B Background
[MMR105FASS 1-1F  |105-FA 1-01 i?g’:'””g 33 7.3
[MMR105FASS 1-1FRE [105-FA 1-01 i?:aF'””g
[MMR105FASS1-1F  [105-FA 1-01 105 Firing
Area
[MMR105FASS1-2F  [105-FA 1-02 105 Firing
Area
[MMR105FASSBLANK ~ [105-FA BLANK i?g’ap'””g
[MMRAGSS1-2 AREA-G 1-02  |Area G
[MMRAREAGSS 1-2F  |AREA-G 1-02 Area G 4.9
[MMRAREAGSS1-2F  |AREA-G 1-02 Area G
[MMRBADGERSS 1-10F|BADGER 1-10  |Badger 2.5J
[MMRBADGERSS1-10 [BADGER 1-10  |Badger
[MMRBADGERSS1-10F [BADGER 1-10  [Badger
[MMRBADGERSS1-6  [BADGER 1-06  |Badger
[MMRBUFFALOSS 1-6F [BUFFALO 1-06  |Buffalo 7.13
[MMRBUFFALOSS1-2 |[BUFFALO 1-02  |Buffalo




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

, 4-AM- ALPHA-|BENZEN| BETA-
Compound 2,4,6-TNT 2,4-D 2,4-DB 2,4-DNT 2,6-DNT [4,4'-DDE 2.6-DNT ALDRIN BHC E BHC
Unit UG/KG UG/KG UG/IKG UG/KG UG/KG UG/KG | UG/KG | UG/KG | UG/KG | UG/KG | UG/KG
PRG Industrial 57456.587(7683332.57|4924850.32(1231212.58|615606.291 | 7024.543 101.394| 359.31 |1314.658|1257.584
Sample Number Short Name Szmple
rea

|[MMRBUFFALOSS1-3 |BUFFALO 1-03 Buffalo
|MMRBUFFALOSSl-6F BUFFALO 1-06 Buffalo
| Counter
MMRCAASS 1-1F CAA 1-01 Attack Area

Counter
1 - -
MMRCAASS 1-7F CAA 1-07 Attack Area

Counter
1 - -
MMRCAASS1-12 CAA 1-12 Attack Area

Counter
1 - -
MMRCAASS1-1F CAA 1-01 Attack Area

Counter
1 - -
MMRCAASS1-2 CAA 1-02 Attack Area

Counter
1 - -
MMRCAASS1-4 CAA 1-04 Attack Area

Counter
|MMRCAASSl-7F CAA 1-07 Attack Area
|MMRCOYOTESS 1-2F |COYOTE 1-02 Coyote
|MMRCOYOTESSl-1 COYOTE 1-01 Coyote
|MMRCOYOTESSl-2F COYOTE 1-02 Coyote
|MMRDBSS 1-1F DB 1-01 Deer Berms 340J 140J 5.3J
|MMRDBSSl-1F DB 1-01 Deer Berms
|MMRDBSSl-2 DB 1-02 Deer Berms
|MMRDBSSDL 1-1F DB 1-01 Deer Berms
|MMRDEEDSSS 1-1F [DEEDS 1-01 Deeds 6.4J
|MMRDEEDSSSl—1 DEEDS 1-01 Deeds
|MMRDEEDSSSl-1F DEEDS 1-01 Deeds
|MMRDEERSS 1-1F DEER 1-01 Deer 2.8J
|MMRDEERSSl-13 DEER 1-13 Deer




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

Compound 2,46-TNT| 2,4-D 2,4-DB 2,4-DNT | 2,6-DNT |4,4-DDE ng_ADN,L'T ALDRIN A"BF;I%A' BENEZEN BBEJICA'
Unit UGIKG UGIKG UGIKG UGIKG UG/KG | UG/KG | UG/KG | UG/IKG |UGIKG | UG/KG | UGIKG
PRG Industrial 57456.587 | 7683332.57 | 4924850.32|1231212.58|615606.291 | 7024.543 101.394| 359.31 (1314.658|1257.584
Sample Number Short Name Szrrrg;le
[MMRDEERSS1-15 DEER 1-15 Deer
|MMRDEERSSl-1F DEER 1-01 Deer
|MMRDEERSSl-1FDUP DEER 1-01 Deer
|MMRDEERSSl-4 DEER 1-04 Deer
|MMRDEERSSl-4DUP DEER 1-04 Deer
|MMRDEERSSl-4F DEER 1-04 Deer
|MMRDEERSSl-9 DEER 1-09 Deer
|MMRDEMOPITSS 1-1F [DEMO-PIT 1-01  |Demo Pit
|MMRDEMOPITSSl-1F DEMO-PIT 1-01  |Demo Pit
|MMRDPASS 1-1 DEMO-PIT 1-01  |Demo Pit
|MMRDPASS BLANK  |DEMO-PIT BLANK [Demo Pit
|MMRDPASSl-2 DEMO-PIT 1-02  |Demo Pit
|MMRELKSS 1-7F ELK 1-07 Elk 3.6J
|MMRELKSSl-4 ELK 1-04 Elk
|MMRELKSSl-7F ELK 1-07 Elk
[MMRFOXSS 1-3F FOX 1-03 Fox
|MMRFOXSSl-2 FOX 1-02 Fox
|MMRFOXSSl-2DUP FOX 1-02 Fox
[MMRFOXSS1-3F FOX 1-03 Fox
Makua
IMMRMSFASS 1-1F MSFA 1.01 Stream
Firing Area
Makua
IMMRMSFASS 1-1FRE |MSFA 1-01 Stream 2.7J
Firing Area
MMRMSFASS 1-2F MSFA 1-02 Makua 8.1J

Stream




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

Compound

2,4,6-TNT

2,4-D

2,4-DB

2,4-DNT

2,6-DNT

4,4'-DDE

4-AM-
2,6-DNT

ALPHA-

ALDRIN BHC

BENZEN
E

BETA-
BHC

Unit

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG | UG/IKG

UG/KG

UG/KG

PRG Industrial

57456.587

7683332.57

4924850.32

1231212.58

615606.291

7024.543

101.394| 359.31

1314.658

1257.584

Sample Number

Short Name

Sample
Area

Firing Area

IMMRMSFASS 1-2FRE

MSFA 1-02

Makua
Stream
Firing Area

4.6J

|IMMRMSFASS 1-3F

MSFA 1-03

Makua
Stream
Firing Area

18J

1.6J

5J

IMMRMSFASS 1-3FRE

MSFA 1-03

Makua
Stream
Firing Area

2.93

IMMRMSFASS1-1F

MSFA 1-01

Makua
Stream
Firing Area

IMMRMSFASS1-2F

MSFA 1-02

Makua
Stream
Firing Area

IMMRMSFASS1-3

MSFA 1-03

Makua
Stream
Firing Area

IMMRMSFASS1-3F

MSFA 1-03

Makua
Stream
Firing Area

IMMRMTASS 1-3F

MTA 1-03

Misc
Training
Area

IMMRMTASS 1-3FRE

MTA 1-03

Misc
Training
Area

MMRMTASS1-3F

MTA 1-03

Misc
Training
Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

Compound 2,46-TNT| 2,4-D 2,4-DB 2,4-DNT | 2,6-DNT |4,4-DDE ng_ADN,L'T ALDRIN A"BF;I%A' BENEZEN BBEJICA'
Unit UGIKG UGIKG UGIKG UGIKG UG/KG | UG/KG | UG/KG | UG/IKG |UGIKG | UG/KG | UGIKG
PRG Industrial 57456.587 | 7683332.57 | 4924850.32|1231212.58|615606.291 | 7024.543 101.394| 359.31 (1314.658|1257.584
Sample Number Short Name Szrrrg;le

Misc
IMMRMTASS1-5 MTA 1-05 Training

Area
1
'\Bﬂll_\//LT\JiB/OD oHD gEﬁDDBLANK OB/OD Area
1
1
I\N/Illl/lROB/ODBLINDBLA gﬁ/'%)BLANK OB/OD Area
[MMROB/ODSS 1-1F  |OB/OD 1-01 OB/OD Area 24000E 3400 3.2J
|MMROB/ODSS 1-1FDL [OB/OD 1-01 OB/OD Area 23000 3200J
|MMROB/ODSS 1-1FMS [OB/OD 1-01 OB/OD Area
|MMROB/ODSS 1-2F  |OB/OD 1-02 OB/OD Area 1.7J 2.2J
|MMROB/ODSS 1-3F  |OB/OD 1-03 OB/OD Area 1500 2.6J 5.9 12 7.6
|MMROB/ODSS 1-3FRE [OB/OD 1-03 OB/OD Area 8.1
|MMROB/ODSS 1-4F  |OB/OD 1-04 OB/OD Area 280J 2.5J 4.8 3.1 10
|MMROB/ODSS 1-4FRE |OB/OD 1-04 OB/OD Area 13
|MMROB/ODSS 1-5F  |OB/OD 1-05 OB/OD Area 320J 12 6.5J
|MMROB/ODSSl-1F OB/OD 1-01 OB/OD Area
|MMROB/ODSSl-2F OB/OD 1-02 OB/OD Area
|MMROB/ODSSl-3F OB/OD 1-03 OB/OD Area
|MMROB/ODSSl-4F OB/OD 1-04 OB/OD Area
|MMROB/ODSSl-5F OB/OD 1-05 OB/OD Area
|MMRPBPSS 1-1F PBP 1-01 ELC:‘EOF?;: 1
|MMRPBPSS 1-1FRE  |PBP 1-01 EL?EO;‘E 1.5




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory

, 4-AM- ALPHA-|BENZEN| BETA-
Compound 2,4,6-TNT 2,4-D 2,4-DB 2,4-DNT 2,6-DNT |4,4'-DDE 2.6-DNT ALDRIN BHC E BHC
Unit UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG | UG/KG [UG/KG [ UG/KG | UG/KG | UG/IKG
PRG Industrial 57456.587(7683332.5714924850.32|1231212.58|615606.291|7024.543 101.394| 359.31 (1314.658|1257.584
Sample Number Short Name Szmple
rea

IMMRPBPSS1-1 PBP 1-01 Propose

Burn Pit
MMRPBPSS1-1F PBP 1-01 Propose

Burn Pit
|MMRSSBADGER 1-5 |[BADGER 1-05 Badger
|MMRSSDEEDS 1-2 DEEDS 1-02 Deeds
|MMRSSWOLF 1-5 WOLF 1-05 \Wolf
|MMRWOLFSS 1-5F WOLF 1-05 \Wolf 2.3J
|MMRWOLFSSl—3 WOLF 1-03 \Wolf
IMMRWOLFSSl-SF WOLF 1-05 \Wolf

Weather
IMMRWSBPSS 1-1F WSBP 1-01 Station Burn

Pit

Weather
IMMRWSBPSS1-1 WSBP 1-01 Station Burn

Pit

\Weather
IMMRWSBPSS1-1F WSBP 1-01 Station Burn

Pit

Weather
WSBPSS 1-1 WSBP 1-01 Station Burn

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)
BIS(2- DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE | DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BU;\&\_PI_I;TH DINOSEB
THER
Unit UG/KG |MG/KG| MG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101| 1833092.91 1833092.91 107.731 [100000000|61560629.09 | 61103.097
Sample Short Name |Sample Area
Number
ERDC-BK 1A |ERDC-BK 1A |Background
ERDC-BK 1B |ERDC-BK 1B |Background
ERDC-BK 4A |ERDC-BK 4A |Background
ERDC-BK 4B |ERDC-BK 4B |Background
ERDC-BK 5A |ERDC-BK 5A |Background
ERDC-BK 5B |ERDC-BK 5B |Background
ERDC-BK 6A |ERDC-BK 6A |Background
ERDC-BK 6B |ERDC-BK 6B |Background
I —
MMR105FASS 105-EA 1-01 105 Firing 65 580
1-1F Area
IMMR105FASS 105 Firing
1-1FRE 105FALOL  farea
I —
MMR105FASS1 105-EA 1-01 105 Firing 181 0.765J
-1F Area
IMMR105FASS1 105-EA 1-02 105 Firing 14.1
-2F Area )
|[MMR105FASSB|105-FA 105 Firing
LANK BLANK Area
IMMRAGSS1-2 |AREA-G 1-02 |Area G
|
Q/EIE/IEAREAGSS AREA-G 1-02 |Area G
1
MMRAREAGSS IAREA-G 102 |Area G 30.1 | 0.289
|[IMMRBADGERS
S 1-10F BADGER 1-10 [Badger
|[IMMRBADGERS
S1-10 BADGER 1-10 [Badger
MMRBADGERS BADGER 1-10 [Badger 16.1 0.952J

S1-10F




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

BIS(2-
DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE| DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BUTYLPHTH | DINOSEB
ALATE
THER

Unit UG/KG [MG/KG| MG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101( 1833092.91 1833092.91 107.731 |100000000(61560629.09 [ 61103.097
Sample Short Name |Sample Area
Number
1
'\Sﬂi\{lg{BADGERS BADGER 1-06 [Badger
IMMRBUFFALO [BUFFALO 1-
SS 1-6F 06 Buffalo 430
IMMRBUFFALO [BUFFALO 1- Buffalo
SS1-2 02
IMMRBUFFALO [BUFFALO 1- Buffalo
SS1-3 03
IMMRBUFFALO [BUFFALO 1-
SS1-6F 06 Buffalo 11.9 0.329J
IMMRCAASS 1- Counter
1F CAA 1-01 Attack Area
IMMRCAASS 1- Counter
7F CAA 1-07 Attack Area
IMMRCAASS1- Counter
12 CAA1-12 Attack Area
IMMRCAASS1- Counter
1F CAA 1-01 Attack Area 81 2.64

Counter
IMMRCAASS1-2 [CAA 1-02 Attack Area

Counter
MMRCAASS1-4|CAA 1-04 Attack Area
IMMRCAASS1- Counter
7E CAA 1-07 Attack Area 54.7 0.751J
IMMRCOYOTES
S 1-2F COYOTE 1-02 |Coyote
1
'\S"l\f'lRCOYOTES COYOTE 1-01 |Coyote
MMRCOYOTES COYOTE 1-02 [Coyote 14.6 0.359J

S1-2F




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)
BIS(2- DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE | DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BUTYLPHTH| DINOSEB
ALATE
THER
Unit UG/KG |MG/KG| MGI/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101| 1833092.91 1833092.91 107.731 [100000000|61560629.09 | 61103.097
Sample Short Name |Sample Area
Number
IEAFMRDBSS 1 b 1-01 Deer Berms
|[MMRDBSSI1-1F |DB 1-01 Deer Berms 25 0.733J
|MMRDBSSl-2 DB 1-02 Deer Berms
|
g/meBSSDL DB 1-01 Deer Berms
1
Y{'}AFRDEEDSSS DEEDS 1-01 |Deeds
ITRARDEEDSSS DEEDS 1-01 |Deeds
1
MMRDEEDSSS InEEDS 101 |Deeds 131 | 0.6
[MMRDEERSS DEER 1-01 Deer
1-1F
1 -
g/lsMRDEERSSl DEER 1-13 Deer
'QASMRDEERSSL DEER 1-15  |Deer
1 -
MMRDEERSSIIbEER 101 |Deer 253 | 0.825
[IMMRDEERSS1-
1FDUP DEER 1-01 Deer 25.1
1 -
ZAMRDEERSSI DEER 1-04 Deer
IMMRDEERSS1-
4DUP DEER 1-04 Deer
1 -
ZAFMRDEERSSI DEER 1-04 Deer 14.6
MMRDEERSSI-nEER 109 [Deer

9




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Area

BIS(2-
DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE | DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BUTYLPHTH | DINOSEB
ALATE
THER

Unit UG/KG [MG/KG| MG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101( 1833092.91 1833092.91 107.731 |100000000(61560629.09 [ 61103.097
Sample Short Name |Sample Area
Number
IMMRDEMOPIT [DEMO-PIT 1- Demo Pit
SS 1-1F 01
IMMRDEMOPIT |DEMO-PIT 1- .
SS1-1F o1 Demo Pit 69.8
IMMRDPASS 1- [DEMO-PIT 1- .

Demo Pit
1 01
IMMRDPASS DEMO-PIT Demo Pit
BLANK BLANK
|MMRDPASSl-2 SZEMO'P'T L Ibemo pit
| i
QAFMRELKSS 1 ELK 1-07 Elk
I[IMMRELKSS1-4 [ELK 1-04 Elk
| R
g@"RELKSSl ELK 1-07 Elk 447 | 0.895J
1 -
gAFMRFOXSS 1 FOX 1-03 Fox 16J
[MMRFOXSS1-2 |[FOX 1-02 Fox
[MMRFOXSS1-
>DUP FOX 1-02 Fox
IgAFMRFOX881_ FOX 1-03 Fox 20 0.32J

Makua
1
MMRMSFASS MSFA 1.01 Stream Firing 2.4
1-1F

Area

Makua
IMMRMSFASS .
1-1ERE MSFA 1-01 Stream Firing




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)
BIS(2- DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE | DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BU;\&\_PI_I;TH DINOSEB
THER
Unit UG/KG |MG/KG| MG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101| 1833092.91 1833092.91 107.731 [100000000|61560629.09 | 61103.097
Sample Short Name |Sample Area
Number
Makua
1
MMRMSFASS InsFa 102 [Stream Firing 3003
Area
Makua
1
MMRMSFASS MSFA 1-02 Stream Firing
1-2FRE Area
Makua
1
'ﬁgﬂFRMSFASS MSFA 1-03 Stream Firing 2.5
Area
Makua
1
MMRMSFASS MSFA 1-03 Stream Firing
1-3FRE Area
Makua
1 -
RAFMRMSFA881 MSFA 1-01 Stream Firing 27.4
Area
Makua
1 -
gAFMRMSFASSl MSFA 1-02 Stream Firing 42.4
Area
Makua
1 -
g’lMRMSFASSl MSFA 1-03 Stream Firing
Area
Makua
1 -
gAFMRMSFA881 MSFA 1-03 Stream Firing 215
Area
IMMRMTASS 1- MTA 1-03 Misc Training 8.1
3F Area )
IMMRMTASS 1- Misc Training
3FRE MTA 1-03 Area
MMRMTASS1- MTA 1-03 Misc Training 78.2 0.755.
3F Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)
BIS(2- DN
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE|  DE CYANIDE| DALAPON | ~pn < | DICAMBA |~ 00 ~o™| DIELDRIN | o )+ | BUTYLPHTH | DINOSEB
ALATE

THER
Unit UG/IKG |MGI/KG| MGIKG UGIKG UG/KG | UGIKG UG/KG UGIKG UG/KG UG/KG UGIKG
PRG Industrial 553.9 12313.101| 1833092.91 1833092.91 107.731 |100000000 | 61560629.09 | 61103.097
ﬁample Short Name |Sample Area

umber
MMRMTASS1-5[MTA 1-05 Misc Training
Area

IMMROB/OD  |0OB/OD
BLIND BLANK |BLINDBLANK |OB/OD Area
IMMROB/ODBLI [OB/OD
ND BLANK BLINDBLANK |OB/OD Area 210J 8.7J
IMMROB/ODBLI [0B/OD
NDBLANK BLINDBLANK |OB/OD Area 216
1
m"FROB/ ODSS |og/0D 101 |0B/OD Area | 193 5.7 180E 3.8J 23000E 5.6J
IMMROB/ODSS
11FDL OB/OD 1-01 |OB/OD Area 29000
IMMROB/ODSS
L1FMS OB/OD 1-01 |OB/OD Area 143
1
ﬁ';”FROB/ODSS OB/OD 1-02  |OB/OD Area 190J 3.5]
1
m"FROB/ODSS OB/OD 1-03  |OB/OD Area 47 900
IMMROB/ODSS
1-3FRE OB/OD 1-03 |OB/OD Area
1
ﬁTFROB/ODSS OB/OD 1-04 |OB/OD Area 4.9 22 490
IMMROB/ODSS
1-AFRE OB/OD 1-04 |OB/OD Area
1
ﬁ'g”FROB/ODSS OB/OD 1-05 |OB/OD Area 3.5] 660 8.8J
1
ﬁ'}”FROB/ODSS OB/OD 1-01  |OB/OD Area 487
MMROB/ODSS |5/05 102 |0B/OD Area 27.8

1-2F




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)
BIS(2- DI-N-
CHLORO|CHLORI DELTA- DICHLORO DIETHYLP
Compound ETHYLE| DE CYANIDE | DALAPON BHC DICAMBA PROP DIELDRIN HTHALATE BU;\&\_PI_I;TH DINOSEB
THER
Unit UG/KG |MG/KG| MGI/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101| 1833092.91 1833092.91 107.731 [100000000|61560629.09 | 61103.097
Sample Short Name |Sample Area
Number
1
MZ'FROB/ODSS OB/OD 1-03 [OB/OD Area 36.9
1
MMROBIODSS log/op 104 |0B/OD Area 57.8
1
M';AFROB/ODSS OB/OD 1-05 [OB/OD Area 19.4
|IMMRPBPSS 1- Propose Burn
1F PBP 1-01 Pit
IMMRPBPSS 1- Propose Burn
1FRE PBP 1-01 Pit
MMRPBPSS1-1 [PBP 1-01 Eirtopose Burn
IMMRPBPSS1- PBP 1.01 Propose Burn 171
1F Pit )
1
'\RA'\{I_F;SSBADGE BADGER 1-05 [Badger
1
MZARSSDEEDS DEEDS 1-02 |Deeds
'Q/IEARSSWOLF WOLF 1-05  |Wolf
[MMRWOLFSS WOLF 1-05  |Wolf
1-5F
I%MRWOLF551 WOLF 1-03  |Wolf
1
I_\é_l)l\élRWOLFSSl WOLF 1-05  |Wolf 20.7
Weather
1
MMRWSBPSS WSBP 1-01  |Station Burn
1-1F Pit




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

BIS(2-
DI-N-
CHLORO|CHLORI DELTA- DIETHYLP
Compound ETHYLE| DE CYANIDE BHC DICAMBA DIELDRIN HTHALATE BUTYLPHTH | DINOSEB
THER ALATE

Unit UG/KG [MG/KG| MG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
PRG Industrial 553.9 12313.101 1833092.91 107.731 |100000000|61560629.09 (61103.097
Sample Short Name |Sample Area
Number

\Weather
1
%MRWSBPSSl WSBP 1-01 Station Burn

Pit

\Weather
1
MMRWSBPSS1 WSBP 1-01 Station Burn 22.7 3.31
-1F )

Pit

\Weather
WSBPSS 1-1 |WSBP 1-01 Station Burn

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound ENDOSU | ENDOSU | “V L0 | iy [aperivb| FLUOR!HEPTACKSTGR™ s | cpa | wcee
SULFATE E EPOXIDE

Unit UG/KG | UGIKG | UGIKG | UGIKG | UGIKG | MG/KG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG

PRG Industrial 18330.92 3666.281| 108.084 | 53.448 [3055154.85|30551.54

Sample Number Short Name SZTe‘?':\Ie

ERDC-BK 1A ERDC-BK 1A  |Background

ERDC-BK 1B ERDC-BK 1B  |Background

ERDC-BK 4A ERDC-BK 4A  |Background

ERDC-BK 4B ERDC-BK 4B  |Background

ERDC-BK 5A ERDC-BK 5A  |Background

ERDC-BK 5B ERDC-BK 5B |Background

ERDC-BK 6A ERDC-BK 6A |Background

ERDC-BK 6B ERDC-BK 6B  |Background

[MMR105FASS 1-1F 105-FA 1-01 i?eSaF'””g 720J

[MMR105FASS 1-1FRE 105-FA 1-01 i?g’;'””g

[MMR105FASS1-1F 105-FA 1-01 i?eSaF'””g

[MMR105FASS1-2F 105-FA 1-02 i?g’;'””g

[MMR105FASSBLANK 105-FA BLANK i?eSaF'””g

[MMRAGSS1-2 AREA-G 1-02 |Area G

[MMRAREAGSS 1-2F AREA-G 1-02 |Area G

[MMRAREAGSS1-2F AREA-G 1-02 |Area G

[MMRBADGERSS 1-10F  |BADGER 1-10 [Badger

[MMRBADGERSS1-10 BADGER 1-10 |Badger

[MMRBADGERSS1-10F  |BADGER 1-10 [Badger

|MMRBADGERSS1-6 BADGER 1-06 |Badger

[MMRBUFFALOSS 1-6F  [BUFFALO 1-06 [Buffalo 11 3.73




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

ENDOSU ENDRIN HEPTACH
Compound EII_\IIEA?\ISIU EII\IIZE)ACI\)ISIIU LFAN ENDRIN |ALDEHYD FngRl HEESQC LOR HMX MCPA | MCPP
SULFATE E EPOXIDE
Unit UG/KG UG/KG UG/KG UG/KG UG/KG | MG/KG | UG/KG | UG/KG UG/KG UG/KG | UG/KG
PRG Industrial 18330.92 3666.281( 108.084 | 53.448 |3055154.85|30551.54
Sample Number Short Name Szmple
rea
|[MMRBUFFALOSS1-2 BUFFALO 1-02 [Buffalo
|MMRBUFFALOSSl-3 BUFFALO 1-03 |Buffalo
|MMRBUFFALOSSl-6F BUFFALO 1-06 [Buffalo
I Counter
MMRCAASS 1-1F CAA 1-01 Attack Area 2300J
Counter
1 - -
MMRCAASS 1-7F CAA 1-07 Attack Area 6.1
Counter
1 - -
MMRCAASS1-12 CAA 1-12 Attack Area
Counter
1 - -
MMRCAASS1-1F CAA 1-01 Attack Area
Counter
1 - -
MMRCAASS1-2 CAA 1-02 Attack Area
Counter
1 - -
MMRCAASS1-4 CAA 1-04 Attack Area
Counter
|MMRCAASSl-7F CAA 1-07 Attack Area
|MMRCOYOTESS 1-2F COYOTE 1-02 |Coyote 7.4 3J
|MMRCOYOTESSl—1 COYOTE 1-01 |Coyote
|MMRCOYOTESSl—2F COYOTE 1-02 |Coyote
|MMRDBSS 1-1F DB 1-01 Deer Berms 2.6
|MMRDBSSl-1F DB 1-01 Deer Berms
[MMRDBSS1-2 DB 1-02 Deer Berms
|MMRDBSSDL 1-1F DB 1-01 Deer Berms
|MMRDEEDSSS 1-1F DEEDS 1-01 Deeds
|MMRDEEDSSSl-1 DEEDS 1-01 Deeds
|MMRDEEDSSSl—1F DEEDS 1-01 Deeds 35




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound ENDOSU | ENDOSU | “V L0 | iy [aperivb| FLUOR!HEPTACKSTGR™ s | cpa | wcee
SULFATE E EPOXIDE
Unit UG/KG | UGIKG | UGIKG | UGIKG | UGIKG | MG/KG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG
PRG Industrial 18330.92 3666.281] 108.084 | 53.448 [3055154.8530551.54
Sample Number Short Name SZTe‘?':\Ie
[MMRDEERSS 1-1F DEER 1-01  |Deer 5 2.9]
[MMRDEERSS1-13 DEER 113 |Deer
[MMRDEERSS1-15 DEER 115 |Deer
[MMRDEERSS1-1F DEER 1-01  |Deer
[MMRDEERSS1-1FDUP  |DEER1-01  [Deer
[MMRDEERSS1-4 DEER 1-04  |Deer
[MMRDEERSS1-4DUP DEER 1-04  [Deer
[MMRDEERSS1-4F DEER 1-04  |Deer 1.34
[MMRDEERSS1-9 DEER 1-09  |Deer
[MMRDEMOPITSS 1-1F  [DEMO-PIT 1-01|Demo Pit
[MMRDEMOPITSS1-1F  [DEMO-PIT 1-01 |Demo Pit
[MMRDPASS 1-1 DEMO-PIT 1-01 [Demo Pit 500
|MMRDPASS BLANK DEMOFIT Ipemo pit
[MMRDPASS1-2 DEMO-PIT 1-02|Demo Pit
[MMRELKSS 1-7F ELK 1-07 Elk
[MMRELKSS1-4 ELK 1-04 Elk
[MMRELKSS1-7F ELK 1-07 Elk
[MMRFOXSS 1-3F FOX 1-03 Fox 3.6J
[MMRFOXSS1-2 FOX 1-02 Fox
[MMRFOXSS1-2DUP FOX 1-02 Fox
[MMRFOXSS1-3F FOX 1-03 Fox
Makua
MMRMSFASS 1-1F MSFA101  [Stream

Firing Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

ENDOSU ENDRIN HEPTACH
Compound E|I_\I|EA\?\IS|U ESI:%%SI}J LFAN ENDRIN [ALDEHYD FLBgRl HEESQC LOR HMX MCPA | MCPP
SULFATE E EPOXIDE
Unit UG/KG UG/KG | UG/KG | UG/KG | UG/KG | MG/KG | UG/KG | UG/KG UG/KG UG/KG | UGIKG
PRG Industrial 18330.92 3666.281| 108.084 | 53.448 [3055154.85(30551.54
Sample Number Short Name SZTe‘?':\Ie
Makua
|[IMMRMSFASS 1-1FRE MSFA 1-01 Stream
Firing Area
Makua
|[IMMRMSFASS 1-2F MSFA 1-02 Stream 2.4
Firing Area
Makua
|[IMMRMSFASS 1-2FRE MSFA 1-02 Stream
Firing Area
Makua
[IMMRMSFASS 1-3F MSFA 1-03 Stream
Firing Area
Makua
|[IMMRMSFASS 1-3FRE MSFA 1-03 Stream
Firing Area
Makua
IMMRMSFASS1-1F MSFA 1-01 Stream
Firing Area
Makua
|[IMMRMSFASS1-2F MSFA 1-02 Stream
Firing Area
Makua
IMMRMSFASS1-3 MSFA 1-03 Stream
Firing Area
Makua
IMMRMSFASS1-3F MSFA 1-03 Stream
Firing Area
Misc
MMRMTASS 1-3F MTA 1-03 Training 1.3J 4100

Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

ENDOSU ENDRIN HEPTACH
Compound EI'_\IIEA?\JSIU EII\'I:IZ')A‘(;\)IS”U LFAN ENDRIN |ALDEHYD FngRI HEESQC LOR HMX MCPA | MCPP
SULFATE E EPOXIDE
Unit UG/KG UG/KG UG/KG UG/KG UG/KG | MG/KG | UG/KG | UG/KG UG/KG UG/KG | UG/KG
PRG Industrial 18330.92 3666.281( 108.084 | 53.448 |3055154.85|30551.54
Sample Number Short Name Szmple
rea
Misc
IMMRMTASS 1-3FRE MTA 1-03 Training
Area
Misc
IMMRMTASS1-3F MTA 1-03 Training
Area
Misc
IMMRMTASS1-5 MTA 1-05 Training
Area
OB/OD
IMMROB/OD BLIND BLANK BLINDBLANK OB/OD Area
IMMROB/ODBLIND BLANK OB/OD OB/OD Area 1.1 35 11
BLINDBLANK )
OB/OD
|MMROB/ODBLINDBLANK BLINDBLANK OB/OD Area 2.17
|MMROB/ODSS 1-1F OB/OD 1-01 OB/OD Area 5.1 22 4.9
|MMROB/ODSS 1-1FDL OB/OD 1-01 OB/OD Area
|MMROB/ODSS 1-1FMS OB/OD 1-01 OB/OD Area
|MMROB/ODSS 1-2F OB/OD 1-02 OB/OD Area 3.2
|MMROB/ODSS 1-3F OB/OD 1-03 OB/OD Area 2.8 4.5 21 1.6J 54
|MMROB/ODSS 1-3FRE OB/OD 1-03 OB/OD Area
|MMROB/ODSS 1-4F OB/OD 1-04 OB/OD Area 4.8 11 8.8 4.7
|MMROB/ODSS 1-4FRE OB/OD 1-04 OB/OD Area
|MMROB/ODSS 1-5F OB/OD 1-05 OB/OD Area 38 50 1.7J 370J
|MMROB/ODSSl-1F OB/OD 1-01 OB/OD Area 1.34
|MMROB/ODSSl-2F OB/OD 1-02 OB/OD Area
|MMROB/ODSSl-3F OB/OD 1-03 OB/OD Area
|MMROB/ODSSl-4F OB/OD 1-04 OB/OD Area 3.65




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

ENDOSU ENDRIN HEPTACH
Compound EI'_\'FDA?\]SIU El_’\'Fa%SI}J LFAN | ENDRIN |ALDEHYD F"ggR' HEE&?{C LOR HMX MCPA | MCPP
SULFATE E EPOXIDE
Unit UG/KG | UGIKG | UGIKG | UGIKG | UGIKG | MG/KG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG
PRG Industrial 18330.92 3666.281| 108.084 | 53.448 [3055154.85|30551.54
Sample Number Short Name Szmple
rea

[MMROB/ODSS1-5F OB/OD 1-05  |OB/OD Area 2.6
IMMRPBPSS 1-1F PBP 1-01 Propose

Burn Pit
IMMRPBPSS 1-1FRE PBP 1-01 Propose

Burn Pit
IMMRPBPSS1-1 PBP 1-01 Propose

Burn Pit
MMRPBPSS1-1F PBP 1-01 Propose 8.78

Burn Pit
[MMRSSBADGER 1-5 BADGER 1-05 |Badger
[MMRSSDEEDS 1-2 DEEDS 1-02  |Deeds
[MMRSSWOLF 1-5 WOLF 1-05  |Wolf
[MMRWOLFSS 1-5F WOLF 1-05  |Wolf
[MMRWOLFSS1-3 WOLF 1-03  |Wolf
[MMRWOLFSS1-5F WOLF 1-05  |Wolf

\Weather
[MMRWSBPSS 1-1F WSBP 1-01  |[Station Burn| 5.3 1.9J

Pit

\Weather
[IMMRWSBPSS1-1 WSBP 1-01  [Station Burn

Pit

\Weather
[IMMRWSBPSS1-1F WSBP 1-01  |Station Burn 1.57

Pit

\Weather
WSBPSS 1-1 WSBP 1-01 Station Burn

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-

NITROG ORTHOP PERCH
Compound “fg;t'gé MTBE N'T'_QNATE NITRITE LY(IZ\IERI g'lyagfﬁ ocDD | OCDF HC_)FEPIEA Tzcsth_ EgeBo_ LOEAT
LAMINE
Unit UG/KG | UGIKG | MGIKG | MG/KG | UGIKG | UGIKG | UGIKG | UG/KG | MGIKG | UG/KG | UGIKG | UGIKG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
ERDC-BK 1A ERDC-BK 1A  |Background 0.131
ERDC-BK 1B ERDC-BK 1B |Background 0.104
ERDC-BK 4A ERDC-BK 4A  |Background 0.593 | 0.032
ERDC-BK 4B ERDC-BK 4B |Background 0.312
ERDC-BK 5A ERDC-BK 5A |Background 0.212
ERDC-BK 5B ERDC-BK 5B |Background 0.1X
ERDC-BK 6A ERDC-BK 6A |Background 1.865 | 0.167
ERDC-BK 6B ERDC-BK 6B |Background 0.659 | 0.052
[MMR105FASS 1-1F  [105-FA 1-01 '1,\?2;'””9 2.5
[MMR105FASS 1-1FRE [105-FA 1-01 i?esap'””g 10
[MMR105FASS1-1F  [105-FA 1-01 '1,\?2;'””9 33.1 2.2 0.206 32.1
[MMR105FASS1-2F  [105-FA 1-02 i?esap'””g 3.58 0.048 3.64J
[MMR10SFASSBLANK ~ [105-FA BLANK '1,\?2;'””9
[MMRAGSS1-2 AREA-G 1-02 |Area G
[MMRAREAGSS 1-2F  |AREA-G 1-02 |Area G
[MMRAREAGSS1-2F  |AREA-G 1-02 |Area G 2.25
[MMRBADGERSS 1-10F|BADGER 1-10 |Badger
[MMRBADGERSS1-10 [BADGER 1-10 |Badger
[MMRBADGERSS1-10F [BADGER 1-10 [Badger 16.5 0.032
[MMRBADGERSS1-6  [BADGER 1-06 |Badger
[MMRBUFFALOSS 1-6F [BUFFALO 1-06 |Buffalo
[MMRBUFFALOSS1-2 [BUFFALO 1-02 |Buffalo
[MMRBUFFALOSS1-3  [BUFFALO 1-03 [Buffalo




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-

NITROG ORTHOP PERCH
METHOX NITRATE NITROSO PCB- PCB-
Compound YCHLOR MTBE N NITRITE LY([:\|ER| DIPHENY OCDD OCDF HC_)FEPFI)%A 1254 1260 LOEAT
LAMINE
Unit UG/KG UG/KG [ MG/KG | MG/KG | UG/KG | UG/KG | UG/KG | UG/KG | MG/KG | UG/KG | UG/KG | UG/KG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
[MMRBUFFALOSS1-6F [BUFFALO 1-06 Buffalo 6.42 0.026
I Counter
MMRCAASS 1-1F CAA 1-01 Attack Area
Counter
1 - -
MMRCAASS 1-7F CAA 1-07 Attack Area
Counter
1 - -
MMRCAASS1-12 CAA 1-12 Attack Area
[MMRCAASS1-1F CAA 1-01 Counter 422 0.022
Attack Area
Counter
1 - -~
MMRCAASS1-2 CAA 1-02 Attack Area
Counter
1 - -
MMRCAASS1-4 CAA 1-04 Attack Area
MMRCAASS1-7F CAA 1-07 Counter 27.9 0.016X
Attack Area
|MMRCOYOTESS 1-2F |COYOTE 1-02 [Coyote
|MMRCOYOTESSl—1 COYOTE 1-01 |Coyote
|MMRCOYOTESSl-2F COYOTE 1-02 [Coyote 8.08 0.023
|MMRDBSS 1-1F DB 1-01 Deer Berms
|MMRDBSSl-1F DB 1-01 Deer Berms 17 0.037
|MMRDBSSl-2 DB 1-02 Deer Berms
|MMRDBSSDL 1-1F DB 1-01 Deer Berms
|MMRDEEDSSS 1-1F DEEDS 1-01 Deeds
|MMRDEEDSSSl-1 DEEDS 1-01 Deeds
|MMRDEEDSSSl-1F DEEDS 1-01 Deeds 5.15 0.057 0.008 3.17J
|MMRDEERSS 1-1F DEER 1-01 Deer
|MMRDEERSSl-13 DEER 1-13 Deer
|MMRDEERSSl-15 DEER 1-15 Deer
|MMRDEERSSl-1F DEER 1-01 Deer 7.36 0.341




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-

NITROG ORTHOP PERCH
Compound '\\?ELE(());Q( MTBE NITI_QNATE NITRITE LY([:\|ER| g:;ﬁgzg OCDD | OCDF HC_)FEPFI)%A TZCSB4 Iig(?O LOEAT
LAMINE

Unit UG/KG | UG/KG | MG/KG | MG/KG | UG/KG | UG/KG | UG/KG | UG/KG | MG/KG | UG/KG | UG/KG [ UG/KG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
|[MMRDEERSS1-1FDUP |DEER 1-01 Deer 7.32
|MMRDEERSSl-4 DEER 1-04 Deer
|MMRDEERSSl-4DUP DEER 1-04 Deer
|MMRDEERSSl-4F DEER 1-04 Deer 5.28
|MMRDEERSSl-9 DEER 1-09 Deer
|MMRDEMOPITSS 1-1F [DEMO-PIT 1-01|Demo Pit
|MMRDEMOPITSSl-1F DEMO-PIT 1-01|Demo Pit 5.72 0.746 0.009
|MMRDPASS 1-1 DEMO-PIT 1-01|Demo Pit
|MMRDPASS BLANK gEXA’\?}{PIT Demo Pit
|MMRDPASSl-2 DEMO-PIT 1-02|Demo Pit
|MMRELKSS 1-7F ELK 1-07 Elk
|MMRELKSSl-4 ELK 1-04 Elk
|MMRELKSSl-7F ELK 1-07 Elk 14.3 0.022X
[MMRFOXSS 1-3F FOX 1-03 Fox
|MMRFOXSSl-2 FOX 1-02 Fox
|MMRFOXSSl—2DUP FOX 1-02 Fox
IMMRFOXSSl-SF FOX 1-03 Fox 7.85 0.023

Makua
IMMRMSFASS 1-1F MSFA 1.01 Stream Firing

Area

Makua
IMMRMSFASS 1-1FRE |MSFA 1-01 Stream Firing

Area

Makua
MMRMSFASS 1-2F MSFA 1-02 Stream Firing

Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-

NITROG ORTHOP PERCH
METHOX NITRATE NITROSO PCB- | PCB-
Compound VeHLOR | MTBE N |NITRITE LY(IZ\IERI DIPHENY| OCPD | OCDF HC_)FEI_:’IEA 1554 | 1260 LOEAT
LAMINE
Unit UGIKG | UGIKG | MGIKG | MGIKG | UGIKG | UGIKG | UGIKG | UGIKG | MGIKG | UG/KG | UGIKG | UGIKG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
Makua
[MMRMSFASS 1-2FRE |MSFA 1-02 Stream Firing
Area
Makua
[MMRMSFASS 1-3F  |MSFA1-03  [Stream Firing |  7.1J
Area
Makua
[MMRMSFASS 1-3FRE |MSFA 1-03  |Stream Firing
Area
Makua
[MMRMSFASS1-1F MSFA 1-01  |Stream Firing 8.41 3.743
Area
Makua
[MMRMSFASS1-2F MSFA 1-02  |Stream Firing 258 7.76
Area
Makua
[MMRMSFASS1-3 MSFA 1-03  |Stream Firing 0.078
Area
Makua
IMMRMSFASS1-3F MSFA 1-03 Stream Firing 11.2 3.99J
Area
[MMRMTASS 1-3F MTA 1-03 '\A/"SC Training 2.9
rea
[MMRMTASS 1-3FRE  |MTA 1-03 '\A"r'zg Training 1.6J
[MMRMTASS1-3F MTA 1-03 '\A"r':g Training 3.86 3.29J
[MMRMTASS1-5 MTA 1-05 Misc Training
Area
MMROB/OD BLIND _ |OB/OD
|BLANK BLINDBLANK OB/OD Area 1.242 0.041




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-

NITROG ORTHOP PERCH
METHOX NITRATE NITROSO PCB- | PCB-
Compound VeHLOR | MTBE N |NITRITE LY(IZ\IERI DIPHENY| OCPD | OCDF HC_)FEI_:’IEA 1554 | 1260 LOEAT
LAMINE
Unit UG/IKG | UGIKG | MGIKG | MG/KG | UGIKG | UGIKG | UGIKG | UGIKG | MGIKG | uGIKG | UGIKG | UGIKG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
[MMROB/ODBLIND OB/OD
BLANK BLINDBLANK |OB/OD Area 39
[MMROB/ODBLINDBLA |OB/OD
NK BLINDBLANK |CB/OD Area 5.95
[MmMROB/ODSS 1-1F  |oB/OD 1-01  |OB/OD Area | 160 600 50 28]
[MMROB/ODSS 1-1FDL |0B/OD 1-01  [OB/OD Area
[MmMROB/ODSS 1-1FMS|oB/OD 1-01  |0B/OD Area
[MmrOB/ODSS 1-2F  [0B/OD 1-02  |0B/OD Area
[MMROB/ODSS 1-3F  |oB/OD 1-03  |OB/OD Area 26
[MMROB/ODSS 1-3FRE |0B/OD 1-03  |0B/OD Area
[MmMROB/ODSS 1-4F  |0B/OD 1-04  |0B/OD Area 26
[MMROB/ODSS 1-4FRE [0B/OD 1-04  |0B/OD Area
[MMROB/ODSS 1-5F  |oB/OD 1-05  |0B/OD Area 53 24]
[MmMrOB/ODSS1-1F  |oB/OD 101 |OB/OD Area 6.15 0.875 | 0.04 89.5J
[MmMROB/ODSS1-2F  |0B/OD 1-02  |0B/OD Area 3.24 0.12 2.34]
[MmMROB/ODSS1-3F  [0B/OD 103 |0B/OD Area 9.72 0.194 3.97J
[MMROB/ODSS1-4F  |oB/OD 1-04  |OB/OD Area 2.4 1.222 | 0076 | 6.74
[MmMrROB/ODSS1-5F  |oB/OD 1-05  |OB/OD Area 5.03 1.036 | 0.036
[mreEPSS 1-1F PBP 1-01 Eirt"pose Burn 0.92
[MMRPBPSS 1-1FRE  |PBP 1-01 Eirtopose Burn 1J
[MMRPBPSS1-1 PBP 1-01 Eirtopose Burn
[MMRPBPSS1-1F PBP 1-01 Eirtopose Burn 4.82 43
[MMRSSBADGER 1-5 |[BADGER 1-05 |Badger 1600
[MMRSSDEEDS 1-2  |DEEDS 1-02  |Deeds 220N




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

N-
NITROG ORTHOP PERCH
METHOX NITRATE NITROSO PCB- PCB-
Compound YCHLOR MTBE N NITRITE LY([:\|ER| DIPHENY OCDD | OCDF HC_)FEPFI)%A 1254 1260 LOEAT
LAMINE

Unit UG/KG | UG/KG | MG/KG | MG/KG | UG/KG | UG/KG | UG/KG | UG/KG | MG/KG | UG/KG | UG/KG [ UG/KG
PRG Industrial 305515.4 | 61539.56 34741.46 221.857 | 221.857
Sample Number Short Name |Sample Area
|[IMMRSSWOLF 1-5 WOLF 1-05 Wolf 320JN
|MMRWOLFSS 1-5F WOLF 1-05 Wolf 0.98J
[MMRWOLFSS1-3 WOLF 1-03  |Wolf
IMMRWOLFSSl-SF WOLF 1-05 Wolf 5.77

Weather
IMMRWSBPSS 1-1F WSBP 1-01 Station Burn

Pit

Weather
IMMRWSBPSS1-1 WSBP 1-01 Station Burn

Pit

\Weather
IMMRWSBPSS1-1F WSBP 1-01 Station Burn 2.87 0.037

Pit

Weather
WSBPSS 1-1 WSBP 1-01 Station Burn 18000

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,|1,2,3,4,(1,2,3,4,1,2,3,4,/1,2,3,4,|11,2,3,6,

Compound RDX SALJN'T SU'-EFAT SULFIDE|TETRYL [TOLUENE| 6,7,8- | 6,7,8- | 7,8,9- | 7.8- | 7.8- | 7,8
HpCDD|HpCDF|HpCDF|HXCDD|HXCDF|HXCDD

Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UGIKG |UG/KG|UG/KG|UG/KG|UGIKG|UGIKG|UG/KG

PRG Industrial 4421.641 611030.9| 520000

Sample Number Short Name Sample

Area

ERDC-BK 1A ERDC-BK 1A [Background

ERDC-BK 1B ERDC-BK 1B |Background

ERDC-BK 4A ERDC-BK 4A [Background 0.045 | 0.013 0.005

ERDC-BK 4B ERDC-BK 4B [Background 0.027

ERDC-BK 5A ERDC-BK 5A [Background

ERDC-BK 5B ERDC-BK 5B |Background 0.168

ERDC-BK 6A ERDC-BK 6A |Background 0.132 [0.077X

ERDC-BK 6B ERDC-BK 6B |Background 0.052 | 0.022

MMRZ105FASS 1-1F  [105-FA 1-01 i\?ga':'””g 2.13

[MMR105FASS 1- 105 Firing

1FRE 105-FA1-01 | > 1.23

[MMR105FASS1-1F  |105-FA 1-01 i?eSaF'””g 158 | 233

[MMR105FASS1-2F  |105-FA 1-02 J&?SaF'””g 8.29 0.009X 0.008X

105-FA 105 Firing

[MMRIO0SFASSBLANK |g " (1 nroa 18

[MMRAGSS1-2 AREA-G 1-02 |Area G 62.2

[MMRAREAGSS 1-2F |AREA-G 1-02 |Area G 0.58J

[MMRAREAGSS1-2F |AREA-G 1-02 |Area G 83.9

| -

EAO“QRBADGERSS - |BADGER 1-10[Badger

[MMRBADGERSS1-10 [BADGER 1-10|Badger 26.9

| -

MMRBADGERSS1- |3 \pGER 1-10[Badger 22.6 13.5

10F




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,11,2,3,4,|11,2,3,4,|11,2,3,4,|11,2,3,4,|11,2,3,6,
Compound RDX SAI;:NIT SULEFAT SULFIDE| TETRYL |[TOLUENE| 6,7,8- | 6,7,8- | 7,8,9- | 7,8- 7,8- 7,8-
HpCDD|HpCDF|HpCDF|HXCDD|HXxCDF|HXxCDD
Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UG/KG |UG/KG|UG/KG|UG/KG|UG/KG|UG/KG|UG/KG
PRG Industrial 4421.641 611030.9| 520000
Sample Number Short Name Sample
Area
IMMRBADGERSS1-6 |BADGER 1-06(Badger 62.1
| i R
MMRBUFFALOSS 1- [BUFFALO 1 Buffalo 0.5
6F 06
IMMRBUFFALOSS1-2 EEJFFALO 1 IBuffalo 26.7
MMRBUFFALOSS1-3 g;’FFALO 1 IBuffalo 8.89J
| _ R
MMRBUFFALOSS1- [BUFFALO 1 Buffalo 27 4
6F 06
Counter
1 - -
MMRCAASS 1-1F CAA 1-01 Attack Area 1.8
Counter
1 - -
MMRCAASS 1-7F CAA 1-07 Attack Area 2.3]
Counter
1 - -
MMRCAASS1-12 CAA 1-12 Attack Area 17.8
Counter
1 - -
MMRCAASS1-1F CAA 1-01 Attack Area 31.9
Counter
1 - -
MMRCAASS1-2 CAA 1-02 Attack Area 70.9
Counter
1 - -
MMRCAASS1-4 CAA 1-04 Attack Area 44.6
Counter
|MMRCAASSl—7F CAA 1-07 Attack Area 68.2
| -
PMRCOYOTESS - \covoTE 1-02/Coyote 23
IMMRCOYOTESS1-1 |COYOTE 1-01|Coyote 8.9J
|MMRCOYOTESSl-2F COYOTE 1-02|Coyote 38.9




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound RDX SALJN'T SU"EFAT SULFIDE| TETRYL [TOLUENE 1é?féé-1' 1é?féé-1' 17'?;9’;-1' 13,’214’ 13,’314’ 1’%316'
HpCDD|HpCDF|HpCDF|HxCDD|HXCDF|HXCDD

Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UG/KG |UG/KG|UG/KG|UG/KG|UG/KG|UG/KG|UG/KG

PRG Industrial 4421.641 611030.9| 520000

Sample Number Short Name Sample

Area

[MMRDBSS 1-1F DB 1-01 Deer Berms 20000E | 0.9J

[MMRDBSS1-1F DB 1-01 Deer Berms 51.2 0.003

[MMRDBSS1-2 DB 1-02 Deer Berms 286

[VMRDBSSDL 1-1F  |DB 1-01 Deer Berms 21000

[MMRDEEDSSS 1-1F |DEEDS 1-01 |Deeds 1.9J

[MMRDEEDSSS1-1  |DEEDS 1-01 |Deeds 17.8

[MMRDEEDSSS1-1F |DEEDS 1-01 |Deeds 12

[MMRDEERSS 1-1F  |DEER 1-01  |Deer

[MMRDEERSS1-13  |DEER 1-13  |Deer 108

[MMRDEERSS1-15  |DEER 1-15  |Deer 8.91J

[MMRDEERSS1-1F  |DEER 1-01  |Deer 87.5 0.03

QAF'\Q)'E[;EERSSL DEER 1-01 |Deer 87.8

[MMRDEERSS1-4 DEER 1-04 |Deer 44.6

[MMRDEERSS1-4DUP |DEER 1-04  |Deer 44.3

[MMRDEERSS1-4F  |DEER 1-04  |Deer 9.28

[MMRDEERSS1-9 DEER 1-09 |Deer 285

|2/IFMRDEMOPITSS 1- ngo-PlT 1 |5emo Pit 700

'R/IFMRDEMOPITSSL ngo-PlT 1 |5emo Pit 126 0.037

[MMRDPASS 1-1 ngO'P'T - Ibemo Pit 400J

MMRDPASS BLANK [PEMO-PIT om0 pit 920

BLANK




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,(1,2,3,4,|11,2,3,4,{1,2,3,4,|11,2,3,4,1,2,3,6,
Compound RDX SAI;:NIT SULEFAT SULFIDE| TETRYL |TOLUENE| 6,7,8- | 6,7,8- | 7,8,9- | 7,8- 7,8- 7,8-
HpCDD|HpCDF|HpCDF|HXCDD|HXxCDF|HXxCDD
Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UG/KG |UG/KG|UG/KG|UG/KG|UG/KG|UG/KG|UG/KG
PRG Industrial 4421.641 611030.9| 520000
Sample Number Short Name Sample
Area

|MMRDPASSl-2 B’ZEMO'P'T - Ibemo Pit 89.4
|MMRELKSS 1-7F ELK 1-07 Elk
|MMRELKSSl-4 ELK 1-04 Elk 53.7
|MMRELKSSl-7F ELK 1-07 Elk 106
|MMRFOXSS 1-3F FOX 1-03 Fox 1.6J
|MMRFOXSSl-2 FOX 1-02 Fox 53.4
|MMRFOXSSl-2DUP FOX 1-02 Fox 53.6
[MMRFOXSS1-3F FOX 1-03 Fox 57.6

Makua
IMMRMSFASS 1-1F |MSFA 1.01  |Stream 1.7J

Firing Area

Makua
IMMRMSFASS 1-1FRE|MSFA 1-01  |Stream 0.5J

Firing Area

Makua
IMMRMSFASS 1-2F |MSFA 1-02  |Stream 1.5

Firing Area

Makua
IMMRMSFASS 1-2FRE|MSFA 1-02  |Stream

Firing Area

Makua
IMMRMSFASS 1-3F |MSFA 1-03  |Stream 1

Firing Area

Makua
IMMRMSFASS 1-3FRE|MSFA 1-03  |Stream 0.48J

Firing Area




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,(1,2,3,4,|11,2,3,4,(1,2,3,4,|11,2,3,4,(1,2,3,6,
Compound RDX SAI;:NIT SULEFAT SULFIDE| TETRYL |TOLUENE| 6,7,8- | 6,7,8- | 7,8,9- | 7,8- 7,8- 7,8-
HpCDD|HpCDF|HpCDF|HXCDD|HXCDF|HXxCDD

Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UG/KG |UG/KG|UG/KG|UG/KG|UG/KG|UG/KG|UG/KG
PRG Industrial 4421.641 611030.9| 520000
Sample Number Short Name Sirperge

Makua
IMMRMSFASS1-1F MSFA 1-01  [Stream 8.58 0.012 0.007X

Firing Area

Makua
IMMRMSFASS1-2F MSFA 1-02  [Stream 13.3

Firing Area

Makua
IMMRMSFASS1-3 MSFA 1-03  [Stream

Firing Area

Makua
IMMRMSFASS1-3F MSFA 1-03  [Stream 10.1

Firing Area

Misc
IMMRMTASS 1-3F MTA 1-03 Training 1.73

Area

Misc
IMMRMTASS 1-3FRE [MTA 1-03 Training 1.23

Area

Misc
IMMRMTASS1-3F MTA 1-03 Training 10.4 32

Area

Misc
IMMRMTASS1-5 MTA 1-05 Training 8.95J

Area
I“BA&F;I?(B/OD BLIND CB)E/NOI?BLANK OB/OD Area 0.128 | 0.018 0.018
MMROB/ODBLIND OB/OD
BLANK BLINDBLANK OB/OD Area| 1500 0.86J




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,1,2,3.4,|1,2,3,4,11,2,3.4|1,2,3,4,|1,2,3.6,
Compound RDX SALJN'T SU'-EFAT SULFIDE| TETRYL [TOLUENE| 6,7,8- | 6,7.8- | 7.89-| 7.8- | 7.8- | 7.8-
HpCDD|HpCDF|HpCDF|HXCDD|HXCDF|HXCDD
Unit UGIKG | MGIKG | MGIKG | MGIKG | UG/KG | UGIKG |ucikG|uGika|ua/kG|ucika|ua/ikG|uaika
PRG Industrial 4421.641 611030.9] 520000
Sample Number Short Name Sample
Area
[MMROB/ODBLINDBL |0B/OD
ANK BLINDBLANK |0B/OD Area 14.8
[MMROB/ODSS 1-1F |0B/OD 1-01 |OB/OD Area 0.68J
[ )
MMROB/ODSS 1- |55/0p 101 |OB/OD Area
1FDL
[MMROB/ODSS 1-
1EMS OB/OD 1-01 |OB/OD Area
[MMROB/ODSS 1-2F |0B/OD 1-02 |0B/OD Area 0.71J
[MMROB/ODSS 1-3F |0B/OD 1-03 |OB/OD Area 2.1J
[ )
MMROB/ODSS 1-  |55/0p 103 |OB/OD Area 1.4
3FRE
[MMROB/ODSS 1-4F |0B/OD 1-04 |0OB/OD Area 2.4]
[ 3
MMROB/ODSS 1 OB/OD 1-04 |OB/OD Area 1.2J
AFRE
[MMROB/ODSS 1-5F |0B/OD 1-05 |OB/OD Area| 400J 0.84J
[MMROB/ODSS1-1F  |0B/OD 1-01 |OB/OD Area 28.7 0.101 | 0.015 0.008 0.008
[MMROB/ODSS1-2F  [0B/OD 1-02 |0B/OD Area 10.1 0.016
[MMROB/ODSS1-3F  |0B/OD 1-03 |OB/OD Area 7.91 0.02X
[MMROB/ODSS1-4F  |0B/OD 1-04 |OB/OD Area 8.67 0.09 | 0.011
|[MMROB/ODSS1-5F |0B/OD 1-05 |OB/OD Area 13.7 0.099 | 0.014 0.004 | 0.016
lMMRPBPSS 1-1F PBP 1-01 Propose
Burn Pit
[MMRPBPSS 1-1FRE |PBP 1-01 Propose
Burn Pit
MMRPBPSS1-1 PBP 1-01 Propose 62.3
Burn Pit




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

1,2,3,4,11,2,3,4,|11,2,3,4,|11,2,3,4,|11,2,3,4,|11,2,3,6,
Compound RDX SAI;:NIT SULEFAT SULFIDE| TETRYL |[TOLUENE| 6,7,8- | 6,7,8- | 7,8,9- | 7,8- 7,8- 7,8-
HpCDD|HpCDF|HpCDF|HXCDD|HXCDF|HXxCDD
Unit UG/KG | MG/KG | MG/KG | MG/KG | UG/KG | UG/KG |UG/KG|UG/KG|UG/KG|UG/KG|UG/KG|UG/KG
PRG Industrial 4421.641 611030.9| 520000
Sample Number Short Name Sample
Area
MMRPBPSS1-1F PBP 1-01 Propose 7.8 0.011
Burn Pit
|MMRSSBADGER 1-5 [BADGER 1-05|Badger
|MMRSSDEEDS 1-2 |DEEDS 1-02 |Deeds
|MMRSSWOLF 1-5 WOLF 1-05 [Wolf
|MMRWOLFSS 1-5F |WOLF 1-05 [Wolf
|MMRWOLFSSl-3 WOLF 1-03 |Wolf 26.6
[MMRWOLFSS1-5F  |WOLF 1-05  |Wolf 83.7
\Weather
IMMRWSBPSS 1-1F |WSBP 1-01 [Station Burn
Pit
\Weather
IMMRWSBPSS1-1 WSBP 1-01 |Station Burn 195
Pit
\Weather
IMMRWSBPSS1-1F  [WSBP 1-01  |Station Burn 19.6
Pit
\Weather
WSBPSS 1-1 WSBP 1-01 |Station Burn

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound 1,2,3,7,8,9(1,2,3,7,8-12,3,4,6,7,| Total Total Total Total Total Total Total Total
-HXCDD | PeCDD |8-HxCDF| HpCDD | HpCDF | HxCDD | HxCDF | PeCDD | PeCDF | TCDD | TCDF

Unit UG/KG | UGIKG | UGIKG | UGIKG | UG/KG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG

PRG Industrial

Sample Number Short Name Sample Area

ERDC-BK 1A ERDC-BK 1A Background

ERDC-BK 1B ERDC-BK 1B Background

ERDC-BK 4A ERDC-BK 4A  |Background 0.045 | 0.151 0.005

ERDC-BK 4B ERDC-BK 4B Background 0.027 0.033

ERDC-BK 5A ERDC-BK 5A Background

ERDC-BK 5B ERDC-BK5B  |Background 3837 | 0168 | 4082 | 3786 | 3517 | 4249 | 1653 | 1.786

ERDC-BK 6A ERDC-BK 6A  |Background 0.132 | 0.485

ERDC-BK 6B ERDC-BK 6B [Background 0101 | 0181 | 4.495 | 3641 | 5232 | 5204 | 2213 1.94

[MMR105FASS 1-1F 105-FA 1-01 i?gaF'“”g

[MMR105FASS 1-1FRE  [105-FA 1-01 /i?g’aF'”“g

[MMR105FASS1-1F 105-FA 1-01 i?gaF'“”g

[MMR105FASS1-2F 105-FA 1-02 /i?g’aF'”“g 0.026 0.004X | 4729 | 4.464 | 4759 | 3685 | 4.863 | 5287 | 2248 | 0.003

[MMR10SFASSBLANK  |105-FA BLANK i?gaF'“”g

[MMRAGSS1-2 AREA-G 1-02  |Area G

[MMRAREAGSS 1-2F  |AREA-G1-02  |Area G

[MMRAREAGSS1-2F  |AREA-G1-02  |Area G

[MMRBADGERSS 1-10F [BADGER 1-10  |Badger

[MMRBADGERSS1-10  |[BADGER 1-10  [Badger

[MMRBADGERSS1-10F |[BADGER 1-10  |Badger

[MMRBADGERSS1-6  |[BADGER 1-06  |Badger

[MMRBUFFALOSS 1-6F [BUFFALO 1-06  |Buffalo

[MMRBUFFALOSS1-2  |BUFFALO 1-02  [Buffalo

[MMRBUFFALOSS1-3  |[BUFFALO 1-03  |Buffalo




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound 1,2,3,7,8,9|11,2,3,7,8-12,3,4,6,7,| Total Total Total Total Total Total Total Total
"HxCDD | PeCDD |8-HxCDF| HpCDD | HpCDF | HxCDD | HxCDF | PecDD | PeCDF | TCDD | TCDF

Unit UGIKG | UG/KG | UGIKG | UGIKG | UG/KG | UGIKG | UG/KG | UGIKG | UGIKG | UGIKG | UGIKG

PRG Industrial

Sample Number Short Name Sample Area

[MMRBUFFALOSS1-6F |BUFFALO 1.06 |Buffalo

[mrcanss 1-1F CAA 1-01 gfe“;ter Attack

[MMRCAASS 1-7F CAA 1-07 g:’e“;ter Attack

[MMRCAASS1-12 CAA 1-12 /Efe“;ter Attack

[MMRCAASS1-1F CAA 1-01 g:’e“;ter Attack

[MMRCAASS1-2 CAA 1-02 /Efe“;ter Attack

[MMRCAASS1-4 CAA 1-04 gfe“;ter Attack

[MMRCAASS1-7F CAA 1-07 /Efe“;ter Attack

[MMRCOYOTESS 1-2F |cOYOTE 1-02  [Coyote

[MMRCOYOTESS1-1 |cOYOTE 101 [Coyote

[MMRcOYOTESS1-2F  [cOYOTE 1-02  [Coyote

|MMRDBSS 1-1F DB 1-01 Deer Berms

|MMRDBSSl-1F DB 1-01 Deer Berms 0.003

|MMRDBSSl-2 DB 1-02 Deer Berms

[MMRDBSSDL 1-1F DB 1-01 Deer Berms

[MMRDEEDSSS 1-1F  |DEEDS 1-01 Deeds

[MMRDEEDSSS1-1 DEEDS 1-01 Deeds

|[MMRDEEDSSS1-1F  |DEEDS 1-01 Deeds

[MMRDEERSS 1-1F DEER 1-01 Deer

[MMRDEERSS1-13 DEER 1-13 Deer

[MMRDEERSS1-15 DEER 1-15 Deer

[MMRDEERSS1-1F DEER 1-01 Deer 0.055

[MMRDEERSS1-1FDUP |DEER 1-01 Deer




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound 1,2,3,7,8,9|11,2,3,7,8-12,3,4,6,7,| Total Total Total Total Total Total Total Total
-HXCDD | PeCDD |8-HxCDF| HpCDD | HpCDF | HxCDD | HXCDF | PeCDD | PeCDF | TCDD | TCDF

Unit UG/KG | UGIKG | UGIKG | UGIKG | UG/KG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG

PRG Industrial

Sample Number Short Name Sample Area

[MMRDEERSS1-4 DEER 1-04 Deer

[MMRDEERSS1-4DUP  |DEER 1-04 Deer

[MMRDEERSS1-4F DEER 1-04 Deer

[MMRDEERSS1-9 DEER 1-09 Deer

[MMRDEMOPITSS 1-1F [DEMO-PIT 1-01  [Demo Pit

[MMRDEMOPITSS1-1F  [DEMO-PIT 1-01  [Demo Pit 0.066 | 0.007 0.009

[MMRDPASS 1-1 DEMO-PIT 1-01  |Demo Pit

|MMRDPASS BLANK EEX"&P'T Demo Pit

[MMRDPASS1-2 DEMO-PIT 1-02 |Demo Pit

[MMRELKSS 1-7F ELK 1-07 Elk

[MMRELKSS1-4 ELK 1-04 Elk

[MMRELKSS1-7F ELK 1-07 Elk

[MMRFOXSS 1-3F FOX 1-03 Fox

[MMRFOXSS1-2 FOX 1-02 Fox

[MMRFOXSS1-2DUP  [FOX 1-02 Fox

[MMRFOXSS1-3F FOX 1-03 Fox

[iMRMSFASS 1-1F  |MsFA Lo 'l\:"iﬁﬁ‘;aAféfam

[MMRMSFASS 1-1FRE  |MSFA 1-01 mﬁga;éfam

[MMRMSFASS 1-2F MSFA 1-02 'l\:"iﬁﬁ‘;aAféfam

[MMRMSFASS 1-2FRE  [MSFA 1-02 mﬁ;a;éfam

[MMRMSFASS 1-3F MSFA 1-03 'l\:"iﬁﬁ‘;aAféfam

[MMRMSFASS 1-3FRE  [MSFA 1-03 mﬁ;a;éfam

MMRMSFASS1-1F MSFA 1-01 'l\:"iﬁﬁ‘éa;éfam 0.016 0.011 | 4583 | 4871 | 5314 | 3.993 5.2 5362 | 2431 | 2.104




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound 1,2,3,7,8,9(1,2,3,7,8-12,3,4,6,7,| Total Total Total Total Total Total Total Total
P -HXCDD | PeCDD |8-HxCDF| HpCDD | HpCDF | HxCDD | HXCDF | PeCDD | PeCDF | TCDD | TCDF
Unit UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG
PRG Industrial
Sample Number Short Name Sample Area
IMMRMSFASS1-2F MSFA 1-02 Makua Stream
Firing Area
[MMRMSFASS1-3 MSFA 1-03 Makua Stream
Firing Area
[MMRMSFASS1-3F MSFA 1-03 Makua Stream
Firing Area
[MMRMTASS 1-3F MTA 1-03 Misc Training
Area
[MMRMTASS 1-3FRE  |MTA 1-03 Misc Training
Area
IMMRMTASS1-3F MTA 1-03 X'r'zg Training | 4 919
MMRMTASS1-5 MTA 1-05 Misc Training
Area
[MMROB/OD BLIND OB/OD
BLANK BLINDBLANK  |OB/OD Area | 0.035X 0.24 0.048 | 0.018 | 0.029
[MMROB/ODBLIND OB/OD
BLANK BLINDBLANK  |OB/OD Area
[MMROB/ODBLINDBLAN |OB/OD
K BLINDBLANK  |OB/OD Area
[wmroB/ODSS 1-1F  |oB/OD 1-01 OB/OD Area
[MMROB/ODSS 1-1FDL |0B/OD 1-01 OB/OD Area
[MMROB/ODSS 1-1FMS |0B/OD 1-01 OB/OD Area
[wmroB/ODSS 1-2F  |oB/OD 1-02 OB/OD Area
[wmrOB/ODSS 1-3F  |oB/OD 1-03 OB/OD Area
[MMROB/ODSS 1-3FRE |0B/OD 1-03 OB/OD Area
[MMROB/ODSS 1-4F  |0B/OD 1-04 OB/OD Area
[MMROB/ODSS 1-4FRE |0B/OD 1-04 OB/OD Area
[wmrOB/ODSS 1-5F  |oB/OD 1-05 OB/OD Area
[MMROB/ODSS1-1F OB/OD 1-01 OB/OD Area 0.01 0.24X 0.101 | 0.053 0.04 0.035
[MMROB/ODSS1-2F OB/OD 1-02 OB/OD Area 0.01 0.016 | 0.016 0.01




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - EMAX Laboratory (Continued)

Compound 1,2,3,7,8,9(1,2,3,7,8-12,3,4,6,7,| Total Total Total Total Total Total Total Total
P -HXCDD | PeCDD |8-HxCDF| HpCDD | HpCDF | HxCDD | HXCDF | PeCDD | PeCDF | TCDD | TCDF
Unit UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG | UGIKG
PRG Industrial
Sample Number Short Name Sample Area
[MMROB/ODSS1-3F OB/OD 1-03 OB/OD Area 0.019 | 0.007
[MMROB/ODSS1-4F OB/OD 1-04 OB/OD Area 0.156 | 0.047 0.008
[MMROB/ODSS1-5F OB/OD 1-05 OB/OD Area | 0.032X 0179 | 0046 | 0016 | 0.027
[umrPEPSS 1-1F PBP 1-01 Eirtopose Burn
[MMRPBPSS 1-1FRE  |PBP 1-01 ;rtopose Burn
[MMRPBPSS1-1 PBP 1-01 Eirt"pose Burn
[MMRPBPSS1-1F PBP 1-01 ;rtopose Bum | 5017 0.028
[MMRSSBADGER 1-5  |[BADGER 1-05  |Badger
[MMRSSDEEDS 1-2 DEEDS 1-02 Deeds
[MMRSSWOLF 1-5 WOLF 1-05 Wolf
[MMRWOLFSS 1-5F WOLF 1-05 Wolf
[MMRWOLFSS1-3 WOLF 1-03 Wolf
[MMRWOLFSS1-5F WOLF 1-05 Wolf
\Weather
[MMRWSBPSS 1-1F WSBP 1-01 Station Burn
Pit
\Weather
[IMMRWSBPSS1-1 WSBP 1-01 Station Burn
Pit
\Weather
[MMRWSBPSS1-1F WSBP 1-01 Station Burn
Pit
\Weather
WSBPSS 1-1 WSBP 1-01 Station Burn

Pit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - SEQUOIA Laboratory

Compound

2,4-D

2,4-Dinitrotoluene

2-Butanone

Acetone

Anthracene

Benzo (a)
anthracene

Benzo (a)
pyrene

Benzo (b)
fluoranthene

Benzo (b+k)
fluoranthene
(total)

Benzo (g,h,i)
perylene

Benzo (k)
fluoranthene

Benzoic
acid

Bis(2-
ethylhexyl)pht
halate

Chloride

Chrysene

Unit

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

MG/KG

UG/KG

PRG Industrial

7,683,332.57

1,231,212.58

27,102,009.10

6,035,956.57

100,000,000.00

2,109.62

210.96

2,109.62

21,096.23

123,121.26

210,962.29

Sample Name

Compound Type/Test

YES

YES

YES

YES

YES

YES

YES

IMMRCAASS1-7F

8151A Herbicides

61

8270C default

59JB

62J

280J

430JD

50J

8270C SIM PAH

24J

43B

40B

63J

30J

23JD

Chloride 300.0

67

Cyanide Total 335.2

Nitrate as N 300.0

Sulfate-300.0

zzPhosphorus-365.2

IMMRDEERBERM1-1F

8270C default

210J

300JD

8270C SIM PAH

30B

27B

41J

20J

143D

Chloride 300.0

12

Nitrate as N 300.0

Sulfate-300.0

zzPhosphorus-365.2

IMMRMSBS-1.5

8260B low + Oxys

3.1

29J

8270C default

81J

Ni Total ICPMS 6020

Nitrite as N 300.0

IMMROB/ODSSI-5

8082 PCBs

8270C default

570

450

8270C SIM PAH

15J

18J

10JB

13JB

13J

26J

23JD

Chloride 300.0

25

Nitrate as N 300.0

Sulfate-300.0

zzPhosphorus-365.2

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Note: J = Semiquantified Results,

B = Compounds also present in laboratory blanks and is likely contamination from other samples in the laboratory




Appendix B - Shallow Soil Sample Results - Compounds Detected Below PRGs (Metals Excluded) - SEQUOIA Laboratory (Continued)

Compound

Dibenz (a,h)
anthracene

Di-n-butyl
phthalate

Di-n-octyl
phthalate

Fluoranthene

Indeno (1,2,3-
cd) pyrene

Methylene
chloride

Nickel

Nitrate as N

Nitrite as N

N-
Nitrosodiphenyl
amine

PCB-1260

Phosphorus

Pyrene

Sulfate as SO4

Unit

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

UG/KG

MG/KG

MG/KG

MG/KG

UG/KG

UG/KG

MG/KG

UG/KG

MG/KG

PRG Industrial

210.96

61,560,629.09

24,624,251.63

22,000,353.33

2,109.62

20,526.53

20,439.16

351,775.02

743.60

29,126,200.70

Sample Name

Compound Type/Test

YES

YES

YES

YES

YES

YES

YES

IMMRCAASS1-7F

8151A Herbicides

8270C default

240JD

94JD

240J

8270C SIM PAH

35JD

71D

Chloride 300.0

Cyanide Total 335.2

Nitrate as N 300.0

34

Sulfate-300.0

69

zzPhosphorus-365.2

64

IMMRDEERBERM1-1F

8270C default

230JD

190J

8270C SIM PAH

243D

49

Chloride 300.0

Nitrate as N 300.0

8.2

Sulfate-300.0

65

zzPhosphorus-365.2

360

IMMRMSBS-1.5

8260B low + Oxys

0.89J

8270C default

Ni Total ICPMS 6020

190

Nitrite as N 300.0

|[IMMROB/ODSSI-5

8082 PCBs

42

8270C default

440D

1400

60J

8270C SIM PAH

7.5JD

19

56D

16J

Chloride 300.0

Nitrate as N 300.0

4.6

Sulfate-300.0

15

zzPhosphorus-365.2

250

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

Note: J = Semiquantified Results,

B = Compounds also present in laboratory blanks and is likely contamination from other samples in the laboratory
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Appendix C - TCLP Metal Concentrations for Soil Samples in the Makua Valley (Boreholes and Shallow Soil Samples
(Values Reported Above Laboratory Detection Limits)

Compound ALUMINUM | ARSENIC | BARIUM | BORON | CADMIUM | CALCIUM | COPPER | IRON LEAD | MAGNESIUM | MANGANESE | MERCURY |MOLYBDENUM| POTASSIUM [SELENIUM| SODIUM STR?ANT'U TITANIUM|  ZINC
Unit MGI/L MGIL MGI/L MG/L MGI/L MGIL MGIL MGIL MGI/L MGIL MGIL UGIL MG/L MG/L MGI/L MGIL MGIL MG/L MGI/L
Sample Label Short Name Location
MMR105FASS1-1F 105-FA 1-01  |105 Firing Area 0.598
MMR105FASS1-2F 105-FA 102|105 Firing Area 0.432 3.18J
MMRAREAGSS1-2F AREAG 1-02 |Area G 1.35 5.28
MMRBACKGROUND 1~ |\irpp 1.10 North Fire 0.323J 0511 0.242] 17.8 23.2 0.139J 8.62J 1240 0.232 0.422
10 Break Road
MMR-BACKGROUND 1-2|BG 1-02 Background 0.626
MMRBACKGROUND 1-3 |BG 103 Background 0.55 0.272] 227 39.5 0.128] 273 1340 1.09 0.364
MMRBACKGROUND 1-4 |BG 1-04 Background 0.36J 0.475 0.212] 12.8 28.7 0.187J 4.65] 1260 0.123 | 0.00535] | 0.392
MMRBACKGROUND 1.5 |BG 1-05 Background 0.669 0.35J 34.6 232 0.0709] 10.7J 1110 0.374 0.714
MMRBACKGROUND 1.6 |BG 1-06 Background 0.574 0.376] 85.9 0.156] 48.1 0.128] 7.32] 1440 0.508 | 0.00725J | 0.555
MMRBACKGROUND 1-7 [NFBR 1-07 North Fire 0.426 0.25J 36.5 31.1 0.0276J 1280 0.263 0.432
Break Road
MMRBACKGROUND 1-8 [NFBR 1-08 gfggl‘( ';'Lea g 0.501 0.255] 424 70.4 0.0398] 9.58] 1300 1.52 0.428
MMRBACKGROUND 1-9 [NFBR 1-09 E‘fer;ii;[)ea g 0.671 0.316J 30.9 225 0.127J 4.35] 1270 0.244 0.585
MMRBADGERSS1-10F |BADGER 1-10 |Badger 0.712
MMRBHSS1-2 BHSS1-2 Borehole 0.835 0.314J 8.93 21.1 0.221] 4.2] 1090 0.0961J 0.678
MMRBHSS2-1 BHSS2-1 Borehole 0.0225] 0.437 0.389J 0.0159J 32.8 2.05 0.0532 32.6 0.493] 0.0409] 1120 0.376 14.4
MMRBHSS2-3 BHSS2-3 Borehole 0.0211J 0.819 0.216J 154 30 0.0306J 1120 0.186 0.367
MMRBHSS3-1 BHSS3-1 Borehole 134 0.0403]
MMRBUFFALOSS1-6F |BUFFALO 1-06 |Buffalo 11
MMRCAASS1-1F CAA 1-01 ife“;ter Attack 0.988
MMRCAASS1-7F CAA 1-07 gf’e“a”ter Attack 111
MMRCOYOTESS1-2F _ |COYOTE 1.02 |Coyote 0.798 0.0293]
MMRDBSS1-1F DB 1-01 Deer Berms 0.975 0.0302J
MMRDEEDSSS1-1F DEEDS 1.01 __ |Deeds 1.02
MMRDEERSS1-1F DEER 1.01 Deer 0.625
MMRDEERSS1-4F DEER 1-04 Deer 0.483
MMRDEMOPITSSL-1F _ |DEMO-PIT 1.01 |Demo Pit 0.417
MMRELKSS1-7F ELK 1-07 Elk 131
MMRFOXSS1-3F FOX 1-03 Fox 0.0226] 0.781
Kaluakauila
MMRKASBS-0.5 KASBA-0.5 Sroarm 0.979
MMRKASBS-1.0 KASBA-1.0 Kaluakauila 0.837 0.0455]
Stream
MMRKSBS-0.5 KSBS-0.5 Koiahi Gulch 0.766 0.0275J
MMRKSBS-1.0 KSBS-1.0 Koiahi Gulch 0.693
MMRKSBS-1.5 KSBS-1.5 Koiahi Guich 0.755 0.0252]
MMRMSBS-0.5 MSBS-0.5 Makua Stream 0.794 0.0364J
MMRMSBS-1.0 MSBS-1.0 Makua Stream 1.06
MMRMSBS-1.5 MSBS-1.5 Makua Stream 0.87 0.0277J
MMRMSFASS 1-1F MSFA 1-01 Makua Stream 0.805
Firing Area
MMRMSFASS1-1F MSFA 1-01 Makua Stream 2.93]
Firing Area
Makua Stream
MMRMSFASS1-2F MSFA 1-02 Firing Area 0.795
MMRMSFASS1-3F MSFA 1-03 Makua Stream 0.727
Firing Area
MMRMTASS1-3F MTA 1-03 ooc Training 0.747
MMROB/ODSS 1-1F OB/OD 1-01 OB/OD area 101 0.0198]




Appendix C - TCLP Metal Concentrations for Soil Samples in the Makua Valley (Boreholes and Shallow Soil Samples
(Values Reported Above Laboratory Detection Limits)

STRONTIU

Compound ALUMINUM | ARSENIC | BARIUM | BORON | CADMIUM | CALCIUM | COPPER | IRON | LEAD | MAGNESIUM | MANGANESE | MERCURY |MOLYBDENUM| POTASSIUM [SELENIUM| SODIUM M| TITANIUM | ZINC
Unit MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L | MGIL MG/L MG/L UGIL MG/L MG/L MG/L MG/L MG/L MG/L MG/L
Sample Label Short Name Location
MMROB/ODSS 1-2F ___|OB/OD 1-02___|OB/OD area 0.801
MMROB/ODSS 1-3F ___ |OB/OD 1-03 __|OB/OD area 0.907
MMROB/ODSS 1-4F ___|OB/OD 1-04 __|OB/OD area 0.993 0.108
MMROB/ODSS 1-5F __ |OB/OD 1-05 __|OB/OD area 1.01 0.0143]
MMROB/ODSS1-5F OB/OD 1-05___|OB/OD area 2773
MMRPBPSS1-1F PBP 1-01 Eirfpose Burn 0.921
MMRPSBS-0.5 PSBS-0.5 Punapohaku 0.665
Stream
MMRPSBS-1.0 PSBS-1.0 Punapohaku 0.747 0.0284]
Stream
MMRPSBS-1.5 PSBS-1.5 Punapohaku 0.778
Stream
QAMRS'BACKGROUND Y86 101 Background 0.43
MMRWOLFSS1-5F WOLF 1-05 wolf 051 0.016J 3.25]
\Weather
MMRWSBPSS1-1F WSBP 1-01 Station Burn 117 151

Pan

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limits.

J = Semiquantified result
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Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits
(Values Below PRGs or MCLS)

Compound
1,2,4-TRIMETHYL BICARBONATE BIS(2-ETHYL
BENZENE 2,4,6-TNT |ALPHA-BHC| ALUMINUM | ARSENIC BARIUM BENZENE BETA-BHC ALKALINITY HEXYL)(PHTHALATE BORON BROMIDE
Unit UG/L UG/L UG/L MG/L MG/L MG/L UG/L UG/L MG/L UG/L MG/L MG/L
PRG 12.33 2.24 0.01 36.50 2.56 0.34 0.04 4.80 7.30
IMCL 0.01 2.00 5.00
Sample Name* Location
IMMRMW1-R1 WELL 01 0.48J 0.005J 0.065J 0.838
|MMRMW1-R2 WELL 01 0.061J 0.005J 151 0.061J 0.727
|MMRMW1-R3 WELL 01 0.081J 0.007J 0.087J 0.942
|MMRMW1-R4 WELL 01 0.006J 0.083J 1.25
|MMR-MW1-R5 WELL 01 0.005J 0.063J 0.609
|MMRMW1-R6 WELL 01 0.066J 0.004J 0.061J 0.832
|MWRMW2-R1 WELL 02
|MMRMW2-R1 WELL 02 0.38J 0.123J 0.023 0.085J 0.712
|MMRMW2-R2 WELL 02 0.02 192 0.096J 0.753
|MMRMW2-R3 WELL 02 0.024 0.136 0.971
|MMRMW2-R4 WELL 02 0.025 0.108 0.694
|MMR-MW2-R5 WELL 02 0.022 0.086J 0.763
IMMRMWZ-RG WELL 02 0.022 0.116 0.619
|MWRMW3A-R1 WELL 03A
|MMRMW3A-R1 WELL 03A 0.4J 0.002J 0.063J
|MMRMW3A—R2 WELL 03A 0.002J 202 0.064J
|MMRMW3A-R3 WELL 03A 0.16J 0.003J 0.058J
|MMRMW3A—R4 WELL 03A 0.005J 0.08J 0.621
|MMR-MW3A-R5 WELL 03A 0.004J 0.059J
|MMRMW3A-R6 WELL 03A 0.004J 0.058J
IMMRMW-SB WELL 03B 0.48J 0.787 0.019 0.92J 1.2
|MMRMWSB-R2 WELL 03B 0.308 0.018 0.8J 323 1.22 0.794
|MMRMW3B-R2DUP WELL 03B
|MMRMW3B—R3 WELL 03B 0.039J 0.733 0.024 0.37J 0.049J 1.55
|MMRMWSB-R4 WELL 03B 0.164J 0.02 1.46
|MMRMWSB—R4-RIN WELL 03B RIN 0.21J
|MMR-MW3B-R5 WELL 03B 0.107J 0.018 1.25 0.56
|MMRMW3B-R6 WELL 03B 0.068J 0.018 1.18
IMMRMW-SC WELL 03C 0.52J 0.127J 0.005J 0.002J 0.468 0.379J
|MMRMW3C-R2 WELL 03C 0.067J 0.002J 181 0.458
|MMRMW3C-R3 WELL 03C 1.22 0.007J 0.46
|MMRMW3C-R4 WELL 03C 0.485 0.008J 0.316 0.43J
|MMR-MW3C-R5 WELL 03C 0.066J 0.006J 0.444 0.389J
|MMRMWSC-R6 WELL 03C 0.112] 0.005J 0.429
|MMRMW4AR1 WELL 04A




(Values Below PRGs or MCLS)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits

Compound
1,2,4-TRIMETHYL BICARBONATE BIS(2-ETHYL
BENZENE 2,4,6-TNT |ALPHA-BHC| ALUMINUM | ARSENIC BARIUM BENZENE BETA-BHC ALKALINITY HEXYL)(PHTHALATE BORON BROMIDE
Unit UG/L UG/L UG/L MG/L MG/L MG/L UG/L UG/L MG/L UG/L MG/L MG/L
PRG 12.33 2.24 0.01 36.50 2.56 0.34 0.04 4.80 7.30
IMCL 0.01 2.00 5.00
Sample Name* Location
IMMRMW4A-R1 WELL 04A 0.45J 0.61JN 0.005J 0.002J 0.137 0.82
|MMRMW4A—R2 WELL 04A 0.26JN 0.071J 312 0.117 0.712
|MMRMW4A—R3 WELL 04A 0.227 0.002J 0.128 0.585
|MMRMW4A-R3DUP WELL 04A 0.594
|MMRMW4A—R4 WELL 04A 0.118 1.12
|MMR-MW4A-R5 WELL 04A 0.135 0.861
|MMRMW4A-R6 WELL 04A 0.114 0.772
|MMRMW-4B WELL 04B 0.063J 0.004J 0.113 0.744
|MMRMW-4BDUP WELL 04B 0.735
|MMRMW4B—R2 WELL 04B 0.155J 265 0.105
|MMRMW4B—R3 WELL 04B 0.973 0.004J 0.122 0.795
|MMRMW4B-R4 WELL 04B 0.106 0.569
|MMRMW4B—R4DUP WELL 04B 0.564
|MMR-MW4B-R5 WELL 04B 0.112 0.687
|MMRMW4B-R6 WELL 04B 0.122 0.624
|MMRMW-4C WELL 04C 0.4J 0.006J 0.106 0.742
|MMRMW4C-R2 WELL 04C 0.12J 0.007J 184 0.105 0.806
|MMRMW4C-R2DUP WELL 04C 186 0.741
|MMRMW4C-R3 WELL 04C 10.7 0.048 143 0.145 0.572
|MMRMW4C-R4 WELL 04C 0.129J 0.009J 0.128 0.983
|MMR-MW4C-R5 WELL 04C 0.075J 0.01J 0.132 0.761
|MMRMW4C-R6 WELL 04C 0.1J 0.01J 0.127 0.704
|MW-5-R1 WELL 05 0.88 0.01J 0.009J 0.066J 0.657
|MMRMW5-R2 WELL 05 0.113J 0.011 118 0.059J 0.639
|MMRMW5-R2DUP WELL 05 123
|MMRMW5-R3 WELL 05 0.168J 0.013 0.069J 0.594
|MMRMW5-R4 WELL 05 0.076J 0.011 0.066J 0.934
|MMR-MW5-R5 WELL 05 0.479 0.012 0.069J 0.7
IMMRMWS-RG WELL 05 0.122] 0.011 0.057J 0.665
|MMRMW5RIN-R2 WELL 05 RIN 0.63J
|MMRMWSP7-R2 WELL SPQO7 0.087J 0.01 212 0.056J
|MMRSP—7 WELL SP07 0.009J 0.056J
|MMRSP-7DUP WELL SPO7
|MMRSP7—R3 WELL SPO7 1.67 0.015 0.07J
|MMRSP7—R4 WELL SP0O7 0.011 0.061J 0.558




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits
(Values Below PRGs or MCLS)

Compound
1,2,4-TRIMETHYL BICARBONATE BIS(2-ETHYL
BENZENE 2,4,6-TNT |ALPHA-BHC| ALUMINUM | ARSENIC BARIUM BENZENE BETA-BHC ALKALINITY HEXYL)(PHTHALATE BORON BROMIDE
Unit UG/L UG/L UG/L MG/L MG/L MG/L UG/L UG/L MG/L UG/L MG/L MG/L
PRG 12.33 2.24 0.01 36.50 2.56 0.34 0.04 4.80 7.30
IMCL 0.01 2.00 5.00
Sample Name* Location
IMMR-SP7-R5 WELL SPO7 0.011 0.069J 0.328J
|MMR—SP7-R5DUP WELL SPO7 0.309J
[MMRSP7-R6 WELL SPO7 0.009J 0.054J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. RIN = rinsate sample DUP = Duplicate




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound

CADMIUM CALCIUM | CHLORIDE | CHLORIDE-CL | CHLOROFORM | CHROMIUM COPPER DELTA-BHC | ENDOSULFAN | E’E\I‘IPORI\lll\Ié ETHYLBENZENE| FLUORIDE
Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L UG/L UG/L UG/L UG/L MG/L
PRG 0.02 6.17 1.46 2.91 2.19
IMCL 0.01 0.10 1.30 700.00 4.00
Sample Name* Location
IMMRMW1-R1 WELL 01 39.2 188 0.25J 0.312
|MMRMW1-R2 WELL 01 39.9 200 0.009J 0.379
|MMRMW1-R3 WELL 01 51.1 193 0.373
|MMRMW1-R4 WELL 01 49.5 197 0.42
|MMR-MW1-R5 WELL 01 37.7 208 0.467
|MMRMW1-R6 WELL 01 34.7 176 0.216
|MWRMW2-R1 WELL 02
|MMRMW2-R1 WELL 02 46.7 171 0.227
|MMRMW2-R2 WELL 02 50.9 202 0.336
|MMRMW2-R3 WELL 02 68.6 231 0.396
|MMRMW2-R4 WELL 02 55.3 191 0.345
|MMR-MW2-R5 WELL 02 43.4 185 0.577
|MMRMW2-R6 WELL 02 60.3 191 0.214
|MWRMW3A—R1 WELL 03A
|MMRMW3A-R1 WELL 03A 60.9 42.2 0.156
|MMRMW3A—R2 WELL 03A 61.1 48.6 0.289
|MMRMW3A—R3 WELL 03A 60.7 54.8 0.251
|MMRMW3A-R4 WELL 03A 101 53.8 0.227
IMMR-MWSA-RS WELL 03A 61.3 2.29] 0.32J 0.302
|MMRMW3A-R6 WELL 03A 66.4 50.2 0.164
|MMRMW-3B WELL 03B 18.6 37 1.13
|MMRMW3B—R2 WELL 03B 15.8 164 0.675
|MMRMWSB-R2DUP WELL 03B
IMMRMWSB—RB WELL 03B 20.7 38.8 0.024J 1.26
|MMRMWSB—R4 WELL 03B 17.7 37.8 1.3
|MMRMW3B-R4-RIN WELL 03B RIN
IMMR—MWSB-R5 WELL 03B 14.8 39.3 1.62
|MMRMWSB-R6 WELL 03B 13.1 32.4 1.22
|MMRMW-3C WELL 03C 0.852J 55.2 1.57
|MMRMW3C-R2 WELL 03C 1.52 65 0.009J 0.005J 0.45 1.67
|MMRMW3C-R3 WELL 03C 4.43 57.7 0.26 1.43
|MMRMWSC-R4 WELL 03C 18 56.6 0.896
|MMR-MW3C-R5 WELL 03C 5.76 59.1 0.3J 1.3
|MMRMW3C-R6 WELL 03C 3.41 52.9 1.18
|MMRMW4AR1 WELL 04A




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound

CADMIUM CALCIUM | CHLORIDE | CHLORIDE-CL | CHLOROFORM | CHROMIUM COPPER DELTA-BHC | ENDOSULFAN | E’E\I‘IPORI\lll\Ié ETHYLBENZENE| FLUORIDE
Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L UG/L UG/L UG/L UG/L MG/L
PRG 0.02 6.17 1.46 2.91 2.19
IMCL 0.01 0.10 1.30 700.00 4.00
Sample Name* Location
IMMRMW4A-R1 WELL 04A 80 172 0.55
|MMRMW4A-R2 WELL 04A 67.5 172 0.655
|MMRMW4A—R3 WELL 04A 80 188 0.525
|MMRMW4A—R3DUP WELL 04A 186 0.524
|MMRMW4A-R4 WELL 04A 73.9 133 0.483
|MMR-MW4A-R5 WELL 04A 84.1 204 0.798
|MMRMW4A-R6 WELL 04A 70.1 198 0.483
|MMRMW-4B WELL 04B 59.2 161 0.537
|MMRMW-4BDUP WELL 04B 160 0.52
|MMRMW4B-R2 WELL 04B 53.4 36.7 1.32
|MMRMW4B—R3 WELL 04B 58.4 153 0.007J 0.581
|MMRMW4B—R4 WELL 04B 60.1 168 0.461
|MMRMW4B-R4DUP WELL 04B 167 0.498
|MMR-MW4B-R5 WELL 04B 57.5 149 0.099J 0.684
|MMRMW4B-R6 WELL 04B 62.1 157 0.01J 0.426
|MMRMW-4C WELL 04C 0.002J 35.3 173 0.402
|MMRMW4C-R2 WELL 04C 375 182 0.459
|MMRMW4C-R2DUP WELL 04C 184 0.454
|MMRMW4C-R3 WELL 04C 53.4 180 0.043 0.023 0.411
|MMRMW4C-R4 WELL 04C 42.6 181 0.328
|MMR-MW4C-R5 WELL 04C 46.2 186 0.508
|MMRMW4C-R6 WELL 04C 45.7 165 0.007J 0.379
|MW-5-R1 WELL 05 0.003J 35.2 157 0.016J 0.005J 0.334
|MMRMW5-R2 WELL 05 35.5 157 0.017J 0.342
|MMRMW5—R2DUP WELL 05
|MMRMW5-R3 WELL 05 40.9 152 0.018J 0.331
|MMRMW5-R4 WELL 05 39.8 153 0.016J 0.339
|MMR-MW5-R5 WELL 05 38.7 160 0.017J 0.614
|MMRMW5-R6 WELL 05 35.4 148 0.018J 0.177
|MMRMW5RIN-R2 WELL 05 RIN 0.23J
|MMRMWSP7—R2 WELL SP07 71.8 53.7 0.012J 0.27
|MMRSP-7 WELL SP0O7 66.4 49.9 0.168
|MMRSP-7DUP WELL SPO7 49.8 0.171
|MMRSP7-R3 WELL SP0O7 103 61.5 0.012J 0.216
|MMRSP7—R4 WELL SPO7 78.1 50.3 0.008J 0.248




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound
CADMIUM CALCIUM | CHLORIDE | CHLORIDE-CL | CHLOROFORM | CHROMIUM COPPER DELTA-BHC | ENDOSULFAN | E’E\I‘IPORI\lll\Ié ETHYLBENZENE| FLUORIDE

Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L UG/L UG/L UG/L UG/L MG/L
PRG 0.02 6.17 1.46 2.91 2.19
IMCL 0.01 0.10 1.30 700.00 4.00
Sample Name* Location

IMMR-SP7-R5 WELL SP0O7 73 51.9 0.28J 0.007J 0.324
|MMR-SP7-R5DUP WELL SPO7 51.4 0.322
[MMRSP7-R6 WELL SPO7 66 44.6 0.25J 0.007J 0.167

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. RIN = rinsate sample DUP = Duplicate




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound
HEPTACHLOR IRON LEAD  |M/P-XYLENES| MAGNESIUM | MANGANESE |MOLYBDENUM| NICKEL | NITRATE-N | NiTRiTE  |ORTHOPHOS| (o vy ENE
EPOXIDE PHATE-P
Unit UGIL MGIL MGIL UGIL MGIL MGIL MGIL MGIL MGIL MGIL MGIL UGIL
PRG 0.01 10.95 0.88 0.18 073 1.00
IMcL 0.20 0.02
Sample Name* Location
[MMRMWI-RL WELL 01 1 20.1 0.006J 1.33 0.297J 0.38]
[MMRMWI-R2 WELL 01 0.119] 0.47] 21 0.009] 1.05 0.334]
[MMRMWI-R3 WELL 01 0.054 271 0.012] 14 0.378]
[MMRMWI-R4 WELL 01 0.102] 253 0.009] 1.38 0.56
[MMR-MW1-RS WELL 01 19.3 0.004 0.011J 1.28 0.356J
[MMRMWI-RE WELL 01 0.225J 18.1 0.009J 1.46 0.349J
[MWRMW2-R1 WELL 02
[MMRMW2-R1 WELL 02 0.362] 0.42] 491 0.315 0.202
[MMRMW2-R2 WELL 02 0.095J 0.41J 54.5 0.137 0.012J 0.26 0.367J
[MMRMW2-R3 WELL 02 0.074J 747 0.085J 1.68 0.209]
[MMRMW2-R4 WELL 02 58.2 0.212 0.01J 0.26 0.384]
[MMR-Mw2-R5 WELL 02 0.063] 475 0.205 0.014J 0.2 0.384
[MMRMW2-R6 WELL 02 0.041 663 0.041J 235 0.401
[IMwRMW3ART WELL 03A
[MMRMW3AR1 WELL 03A 0.45 227 0.034J 0.767
[MMRMWIAR2 WELL 03A 0.034J 223 0.029] 0.723 0.162 0.251
[MMRMW3AR3 WELL 03A 0.209J 22 0.042J 0.783 0.243]
[MMRMW3AR4 WELL 03A 27 0.038] 0.673 0.4773
[MMR-MwW3A-RS WELL 03A 21 0.025 0.01J 0.446 0.218J
[MMRMW3A RS WELL 03A 22.4 0.018] 0.731 0.268]
[MMRMW-3B WELL 03B 0.207J 0.7 247 0.201 4.93 0.28
[MMRMW3B R2 WELL 03B 0.272J 0.4 235 0.183 0.009J 2.09 0.406]
[MMRMW3B-R2DUP WELL 03B
[MMRMW3B-R3 WELL 03B 1.21 285 0.237 5.62
[MMRMW3B R4 WELL 03B 0.375J 25.7 0.216 6.19
[MMRMW3B-R4-RIN WELL 03B RIN
[MMR-MwW3B-RS WELL 03B 0.322 228 0.186 6.08
[MMRMW3BR6 WELL 03B 0.347] 205 0.166 5.64
[MMRMW-3C WELL 03C 0.144 0.7 1.01 0.021 0.497 333 0.27
[MMRMW3ICR2 WELL 03C 0.039J 0.057J 121 0.022J 0.009J 0.013J 0.446 3.03
[MMRMW3C-R3 WELL 03C 1.49 3.08 0.057J 0.399 3.08
[MMRMW3C-R4 WELL 03C 0,541 11.7 0.094 0.008] 0.363 1.9
[MMR-MwW3CRS WELL 03C 0.133J 432 0.057J 0.009J 0.45 25
[MMRMW3C-R6 WELL 03C 0.145] 274 0.0417 0515 2.98
[MMRMWAART WELL 04A




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound
HEPTACHLOR IRON LEAD  |M/P-XYLENES| MAGNESIUM | MANGANESE |MOLYBDENUM| NICKEL | NITRATE-N | NiTRiTE  |ORTHOPHOS| (o vy ENE
EPOXIDE PHATE-P
Unit UGIL MGIL MGIL UGIL MGIL MGIL MGIL MGIL MGIL MGIL MGIL UGIL
PRG 0.01 10.95 0.88 0.18 073 1.00
IMcL 0.20 0.02
Sample Name* Location
[MMRMWAA R WELL 04A 0.58 68.7 211 0.368J 0.21J
[MMRMWAAR2 WELL 04A 0.052] 0.31J 57.7 0.004J 225 0.372
[MMRMWAA RS WELL 04A 0.282] 64.7 0.007J 2.29 0.349]
[MMRMWAA-R3DUP WELL 04A 23 0.379J
[MMRMWAA R4 WELL 04A 557 228 0.403]
[MMR-MwWaA-RS WELL 04A 0.026] 675 244 0.441)
[MMRMWAA RS WELL 04A 55.7 237 0.465]
[MMRMW-4B WELL 04B 0.069] 62.1 0.034J 219 0.411J
[MMRMW-2BDUP WELL 04B 2.19 0.352J
[MMRMWAB-R2 WELL 04B 0.057J 0.45 56.2 0.012 0.008] 517
[MMRMWAB R3 WELL 04B 1.42 56 0.059] 24 0.42
[MMRMWAB R4 WELL 04B 0.057J 50.8 219 0.449J
[MMRMWA4B-R4DUP WELL 04B 218 0.447]
[MMR-MwW4B-RS WELL 04B 0.094 50.7 0.007J 0.012] 239 0.409]
[MMRMWABR6 WELL 04B 0.025 54.1 0.004J 228 0.42]
[MMRMW-2C WELL 04C 0.04J 0.477 301 0.003 2.09 0.331J
[MMRMWACR2 WELL 04C 0.053] 0.36J 323 0.003J 222 0.35J
[MMRMWAC-R2DUP WELL 04C 222 0.308]
[MMRMWACR3 WELL 04C 17.4 431 0.443 0.04 214 0.369]
[MMRMWAC R4 WELL 04C 0.095J 31.9 0.004J 222 0.405J
[MMR-Mwac-RS WELL 04C 0.092 359 0.007J 0.013J 2.29 0.34J
[MMRMWACR6 WELL 04C 0.159] 358 0.004 224 0.388]
[Mw-5-R1 WELL 05 1.74 0.009] 42.9 0.054] 0.009] 0.017 0.891
[MMRMWS-R2 WELL 05 0.182] 0.41 46.2 0.021 0.012] 1.22 0511
[MMRMWS-R2DUP WELL 05
[MMRMWS-R3 WELL 05 0.151J 551 0.012 1.14 0.525
[MMRMWS-R4 WELL 05 0.038] 50 0.004 1.19 0.498]
[MMR-MwS5-RS WELL 05 0.077J 513 0.015J 0.016J 1.18 0.589
[MMRMWS-R6 WELL 05 0.069] 48.7 0.005J 1.23 0.545
[MMRMWSRIN-R2 WELL 05 RIN 1.1 0.41
[MMRMWSP7-R2 WELL SP07 0.026] 228 0.006J 1.96 0.195
[MMRSP-7 WELL SPO7 206 0.005 1.88
[MMRsP-7DUP WELL SP07 1.87
[MMRSP7-R3 WELL SP07 2.09 285 0.035 216
[MMRSP7-R4 WELL SPO7 235 0.01J 352 0.48]




(Values Below PRGs or MCLS)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)

Compound
HEPTACHLOR IRON LEAD  |M/P-XYLENES| MAGNESIUM | MANGANESE |MOLYBDENUM| NICKEL | NITRATE-N | NiTRiTE  |ORTHOPHOS| (o vy ENE
EPOXIDE PHATE-P
Unit UGIL MGIL MGIL UGIL MGIL MGIL MGIL MGIL MGIL MGIL MGIL UGIL
PRG 0.01 10.95 0.88 0.18 073 1.00
IMcL 0.20 0.02
Sample Name* Location
[MMR-SP7RS WELL SPO7 0.032 23.1 0.014J 2.46 0.21
[MMR-SP7-RsDUP WELL SPO7 244 0.179]
IMMRSP7-R6 WELL SP07 212 1.97 0.097

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. RIN = rinsate sample DUP = Duplicate




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)
(Values Below PRGs or MCLS)

Compound

POTASSIUM RDX SELENIUM SILICA SODIUM STRONTIUM | SULFATE | THALLIUM | TITANIUM | TOLUENE TSS VANADIUM ZINC
Unit MG/L UG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L
PRG 0.61 0.18 21.90 0.00 723.42 0.26 10.95
MCL 0.05 0.00 1,000.00
Sample Name* Location
IMMRMW1-R1 WELL 01 3.61J 148 0.249 19.3 0.76J 0.054
|MMRMW1-R2 WELL 01 2.68J 79.6 145 0.248 43.7 0.007J 0.82J 0.051
|MMRMW1-R3 WELL 01 4.83J 185 0.335 42.1 0.002J 0.068
|MMRMW1-R4 WELL 01 4.71J 181 0.308 37.2 0.002J 1.4 0.064
|MMR-MW1-R5 WELL 01 4.12] 142 0.223 40.4 0.056
|MMRMW1-R6 WELL 01 3.4 138 0.209 34.8 0.005J 0.053
|MWRMW2-R1 WELL 02
|MMRMW2-R1 WELL 02 3.06J 79.7 0.25 39.2 0.01J 0.25J 0.007J 0.014J
|MMRMW2-R2 WELL 02 1.69J 67 84.3 0.289 47.2 0.74J 0.015
|MMRMW2-R3 WELL 02 1.4J 116 0.435 38.1 0.002J 0.035
|MMRMW2-R4 WELL 02 3.4 107 0.294 55 0.85J 0.019
|MMR-MW2-R5 WELL 02 2.7 77 0.218 45.1 0.011 0.006J
|MMRMW2-R6 WELL 02 2.52] 100 0.338 41.3 0.026 0.018J
|MWRMW3A—R1 WELL 03A
|MMRMW3A-R1 WELL 03A 3.71J 30.6 0.331 10.2 0.29J 0.006J 0.005J
|MMRMW3A-R2 WELL 03A 2.94) 64.3 30.1 0.338 10.9 0.003J 0.44J 0.005J 0.005J
|MMRMW3A—R3 WELL 03A 2J 29.7 0.341 11.5 0.017J 0.009J
|MMRMW3A-R4 WELL 03A 2.77] 37 0.423 13 0.012 0.005J
|MMR-MW3A-R5 WELL 03A 2.81 28.8 0.308 12.8 0.009J 0.009J 0.007J
|MMRMW3A—R6 WELL 03A 1.79J 32.7 0.345 13.2 0.014 0.007J
|MMRMW-3B WELL 03B 18.9 111 0.184 1.29 0.125 0.64J
IMMRMWSB—RZ WELL 03B 19.3 35.3 116 0.165 36.7 0.002J 0.74J
|MMRMWSB-R2DUP WELL 03B 34.9
|MMRMW3B-R3 WELL 03B 24.1 142 0.218 0.526 0.081J 0.011J
|MMRMW3B—R4 WELL 03B 21.1 128 0.166 0.869 0.016J 0.007J
|MMRMWSB-R4-RIN WELL 03B RIN 1
|MMR—MWSB-R5 WELL 03B 18.8 113 0.147 0.817 0.012J 0.008J
|MMRMW3B—R6 WELL 03B 17.6 108 0.137 0.992 0.007J
|MMRMW-3C WELL 03C 5.21 119 0.011J 12.2 0.014J 0.53J 0.036 0.006J
IMMRMWSC-RZ WELL 03C 4.42] 42.3 126 0.015J 13.4 0.005J 0.31J 0.035 0.01J
|MMRMW3C-R3 WELL 03C 6.6 125 0.044 12.5 0.119 0.035 0.007J
|MMRMW3C-R4 WELL 03C 6.29 88.5 0.123 11 0.061J 1.2 0.021 0.007J
|MMR-MW3C-R5 WELL 03C 5.96 123 0.049 12.4 0.012J 0.032
|MMRMW3C-R6 WELL 03C 6.13 120 0.029 13.2 0.012J 0.029 0.006J
|MMRMW4AR1 WELL 04A




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)

(Values Below PRGs or MCLS)

Compound

POTASSIUM RDX SELENIUM SILICA SODIUM STRONTIUM | SULFATE | THALLIUM | TITANIUM | TOLUENE TSS VANADIUM ZINC
Unit MG/L UG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L
PRG 0.61 0.18 21.90 0.00 723.42 0.26 10.95
MCL 0.05 0.00 1,000.00
Sample Name* Location
IMMRMW4A-R1 WELL 04A 4.35] 0.62J 108 0.511 41.4 0.002J 0.36J 0.027
|MMRMW4A-R2 WELL 04A 3.44] 0.48J 76.8 92.5 0.431 45.6 0.003J 0.59J 0.022
|MMRMW4A-R3 WELL 04A 2.05J 104 0.525 42.1 0.009J 0.024J 0.027
|MMRMW4A—R3DUP WELL 04A 40.5
|MMRMW4A-R4 WELL 04A 2.41) 93.1 0.452 41.7 0.023 0.012J
|MMR—MW4A-R5 WELL 04A 2.76J 112 0.494 42.6 0.028 0.012]
|MMRMW4A—R6 WELL 04A 2.45] 0.23J 102 0.417 45.9 0.024 0.012J
|MMRMW-4B WELL 04B 3.82J 103 0.399 35.5 0.007J 0.029
|MMRMW-4BDUP WELL 04B 33.7
|MMRMW4B-R2 WELL 04B 3.56J 0.007J 73.3 106 0.348 0.613 0.002J 0.82J 0.023
|MMRMW4B-R3 WELL 04B 4.19 88.7 0.383 33.2 0.006J 0.134 0.035
|MMRMW4B—R4 WELL 04B 3.61J 0.006J 79.2 0.328 36.4 0.005J 0.41J 0.026 0.011J
|MMRMW4B-R4DUP WELL 04B 34.7
|MMR—MW4B-R5 WELL 04B 3.57J 82.7 0.338 32.2 0.003J 0.029
|MMRMW4B—R6 WELL 04B 3.85J 92.3 0.372 36.3 0.033 0.018J
|MMRMW-4C WELL 04C 10.7 107 0.263 35.5 0.002J 0.31J 0.025 0.008J
|MMRMW4C-R2 WELL 04C 10.9 72.5 109 0.274 34.6 0.004J 0.61J 0.027
|MMRMW4C-R2DUP WELL 04C 36.7
|MMRMW4C-R3 WELL 04C 16.4 136 0.415 37.9 1.37 0.071 0.098
|MMRMW4C-R4 WELL 04C 12.3 110 0.289 33.3 0.008J 1.7 0.026
|MMR-MW4C-R5 WELL 04C 12.4 116 0.307 32.6 0.007J 0.028
|MMRMW4C-R6 WELL 04C 12.1 110 0.3 33.7 0.009J 0.029
|MW-5-R1 WELL 05 5.05 0.016 71.7 0.221 0.012 0.161 0.023 0.013J
|MMRMW5-R2 WELL 05 4.72 0.006J 110 67.9 0.23 88.2 0.013J 0.78J 0.025 0.036
IMMRMWS-RZDUP WELL 05 110
|MMRMW5-R3 WELL 05 5.58 0.007J 82.3 0.278 90.9 0.009J 0.032 0.028
|MMRMW5-R4 WELL 05 5.12 0.006J 71.1 0.229 83.8 0.003J 0.028 0.009J
|MMR-MW5-R5 WELL 05 5.06 0.006J 77.4 0.235 94.7 0.004J 0.029 0.017J
|MMRMW5-R6 WELL 05 4.16J 0.006J 74.1 0.219 89.5 0.001J 0.029 0.007J
|MMRMW5RIN-R2 WELL 05 RIN 2.7
|MMRMWSP7-R2 WELL SP0O7 2.82] 63.1 28.2 0.442 8.64 0.011J 0.58J 0.008J
|MMRSP-7 WELL SPO7 2.25J 26.2 0.416 8.29 0.007J
|MMRSP-7DUP WELL SPO7 8.26
|MMRSP7-R3 WELL SPO7 2.36J 32.4 0.653 8.56 0.196 0.015
|MMRSP7-R4 WELL SPO7 3.33J 27.9 0.454 10.6 0.011 0.007J




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory Detection Limits (Continued)

(Values Below PRGs or MCLS)

Compound

POTASSIUM RDX SELENIUM SILICA SODIUM STRONTIUM | SULFATE | THALLIUM | TITANIUM | TOLUENE TSS VANADIUM ZINC
Unit MG/L UG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L
PRG 0.61 0.18 21.90 0.00 723.42 0.26 10.95
MCL 0.05 0.00 1,000.00
Sample Name* Location
IMMR-SP7-R5 WELL SPO7 2.26J 29.5 0.415 9.51 0.009J 0.021
|MMR-SP7-R5DUP WELL SPO7 9.43
[MMRSP7-R6 WELL SPO7 1.91J 26.2 0.376 10.4 0.007J 0.006J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. RIN = rinsate sample DUP = Duplicate




Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory

Compound

1,2,3,4,6
7,8-
HpCDD

Total Total Total Total
HpCDD HpCDF HxCDD | HxCDF

112137416171
8-HpCDF

1,2,3,6,7
18_
HxCDD

1,2,3,6,7
18_
HxCDF

1,2,3,7,8
19_
HxCDD

OCDD

OCDF

Unit

pg/L pg/L pg/L pg/L pg/L pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

PRG

IMCL

Sample Name*

Location

IMMRMW1-R1

WELL 01

3.952 3.952 3.867X

25.14B

4.667

[MMRMW1-R2

WELL 01

[MMRMW1-R3

WELL 01

[MMRMW1-R4

WELL 01

[MMR-MW1-R5

WELL 01

[MMRMW1-R6

WELL 01

[MWRMW2-R1

WELL 02

8.361 4,219 5.296 2.298X

18.03B

5.644

[MMRMW2-R1

WELL 02

[MMRMW2-R2

WELL 02

[MMRMW2-R3

WELL 02

[MMRMW2-R4

WELL 02

[MMR-Mw2-R5

WELL 02

[MMRMW2-R6

WELL 02

[MWRMW3A-R1

WELL 03A

1.609 1.609

11.24B

1.549

[MMRMW3A-R1

WELL 03A

[MMRMW3A-R2

WELL 03A

[MMRMW3A-R3

WELL 03A

[MMRMW3A-R4

WELL 03A

[MMR-MW3A-R5

WELL 03A




Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory

Compound

Total
HpCDD

Total
HpCDF

Total
HxCDD

Total
HxCDF

1,2,3,4,6
7,8-
HpCDD

112137416171
8-HpCDF

1,2,3,6,7
18_
HxCDD

1,2,3,6,7
18_
HxCDF

1,2,3,7,8
19_
HxCDD

OCDD

OCDF

Unit

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

PRG

IMCL

Sample Name*

Location

IMMRMW3A-R6

WELL 03A

[MMRMW-3B

WELL 03B

1.433X

7.131B

[MMRMW3B-R2

WELL 03B

MMRMW3B-
R2DUP

WELL 03B

[MMRMW3B-R3

WELL 03B

[MMRMW3B-R4

WELL 03B

MMRMW3B-R4-
RIN

WELL 03B
RIN

[MMR-MW3B-R5

WELL 03B

[MMRMW3B-R6

WELL 03B

[MMRMW-3C

WELL 03C

[MMRMW3C-R2

WELL 03C

[MMRMW3C-R3

WELL 03C

[MMRMW3C-R4

WELL 03C

[MMR-Mw3C-R5

WELL 03C

[MMRMW3C-R6

WELL 03C

[MMRMWA4AR1

WELL 04A

2.783

2.783

20.28B

[MMRMWA4A-R1

WELL 04A




Detection Limits (Continued)

(Values Below PRGs or MCLSs)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory

Compound

Total
HpCDD

Total
HpCDF

Total
HxCDD

Total
HxCDF

1,2,3,4,6
7,8-
HpCDD

112137416171
8-HpCDF

1,2,3,6,7
18_
HxCDD

1,2,3,6,7
18_
HxCDF

1,2,3,7,8
!9_
HxCDD

OCDD

OCDF

Unit

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

PRG

IMCL

Sample Name*

Location

IMMRMWA4A-R2

WELL 04A

[MMRMWA4A-R3

WELL 04A

MMRMWA4A-
R3DUP

WELL 04A

[MMRMWA4A-R4

WELL 04A

[MMR-MWA4A-R5

WELL 04A

[MMRMW4A-R6

WELL 04A

[MMRMW-4B

WELL 04B

3.949

2.195

3.949

6.079X

19.86B

4.707X

MMRMW-
4BDUP

WELL 04B

[MMRMW4B-R2

WELL 04B

[MMRMWA4B-R3

WELL 04B

[MMRMW4B-R4

WELL 04B

MMRMWA4B-
R4DUP

WELL 04B

[MMR-MwW4B-R5

WELL 04B

[MMRMW4B-R6

WELL 04B

[MMRMW-4C

WELL 04C

2.062X

9.351B

[MMRMWA4C-R2

WELL 04C

[MMRMWA4C-

WELL 04C




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory

Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

1,2,3,4,6
7,8-
HpCDD

1,2,3,6,7
18_
HxCDD

1,2,3,6,7
18_
HxCDF

1,2,3,7,8
19_
HxCDD

Total
HxCDF

Total
HxCDD

Total
HpCDF

Total
HpCDD

112137416171

8-HpCDF ochbD

OCDF

Unit

pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L

PRG

IMCL

Sample Name*

Location

R2DUP

IMMRMWA4C-R3

WELL 04C

[MMRMWAC-R4

WELL 04C

[MMR-Mw4C-R5

WELL 04C

[MMRMWA4C-R6

WELL 04C

[Mw-5-R1

WELL 05

[MMRMWS5-R2

WELL 05

94.66 49.38 10.89 8.43 58.6 14.63 3.09 2.7461 | 2.472 | 333.1B | 76.19

MMRMWo5-
R2DUP

WELL 05

[MMRMW5-R3

WELL 05

[MMRMWS-R4

WELL 05

[MMR-Mw5-R5

WELL 05

[MMRMW5-R6

WELL 05

MMRMWS5RIN-
R2

WELL 05
RIN

MMRMWSP7-
R2

WELL SPO7

[MMRSP-7

WELL SPO7

15.38B | 3.661

[MMRsP-7DUP

WELL SPO7

[MMRSP7-R3

WELL SPO7




Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Appendix D - Groundwater Chemistry Data for Makua Military Reservation - EMAX Laboratory - Values Reported Above Laboratory

Compound
Total Total Total | Total 1'2%3;3‘_"6 1,2,3,4,6,7, 1'2'316’7 1’2'316'7 1'2'317'8 ocob | ocor
HpCDD HpCDF | HXCDD | HxCDF HPCDD 8-HpCDF HxCDD | HxCDE | HxCDD
Unit pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L
PRG
IMCL
Sample Name* |Location
[IMMRSP7-R4  |WELL SP0O7
|MMR—SP7-R5 WELL SP0O7
MMR-SP7-
REDUP WELL SPO7
[MMRSP7-R6  |WELL SP07

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

reporting limit

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. RIN = rinsate sample DUP = Duplicate




Appendix D - Groundwater Chemistry Data for Makua Military Reservation - Sequoia Laboratory - Values Reported Above Laboratory Detection Limits
(Values Below PRGs or MCLS)

Compound
1,2,4- . : . : . : Carbon
Trimethylbenzene Acetone | Aluminum | Arsenic Barium Benzene | Beryllium Boron Bromomethane| Cadmium | Calcium disulfide
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
PRG 12.33 608.33 36500 2550 0.34 70 7300 8.66 20 1,042.86
MCL 10 2000 5.00 4000 -999.00 10
Sample Name* Location
MMRMW3B-R3 Well MW-3B 3.00J 100.00J 3.50J 19.00 0.41J 1200.00 2.60J 15000.00 1.60J
MMRMW3B-R4-DUP Well MW-3B 3.10J 3.50J 19.00 0.18J 1200.00 2.10J 12000.00
MMRMW-4C Well MW-4C 0.30 31.00 2.70 8.80 120.00 0.81 38000.00
MMRMWS5-R2 Well MW-5 790.00 10.00 0.09J 0.22] 72.00J 2.90J 34000.00
Trip Blank - R4 3.70J 1.50J
Compound
Chloride Chloroform | Chromium | Copper [Ethylbenzene| Fluoride |lodomethane Iron m,p-Xylene [Magnesium|Manganese Chloride Chloroform
Unit MG/L UG/L UG/L UG/L UG/L MGI/L UG/L UG/L UG/L UG/L UG/L MG/L UG/L
PRG 6.17 1460 291 2.19 10950 0.88 6.18
MCL 100 1300 700.00 4.00
Sample Name* Location
MMRMW3B-R3 Well MW-3B 37.00 0.091J 3.80J 1.30 400.00 21000.00 | 170.00 37.01 0.091J
MMRMW3B-R4-DUP Well MW-3B 38.00 1.30 280.00J 20000.00 | 150.00 38.01
MMRMW-4C Well MW-4C 170.00 0.14 0.50 14.00 0.61 31000.00 6.00 170.01
MMRMWS5-R2 Well MW-5 14.00 2.70J 1000.00 0.40J 44000.00 16.00
Trip Blank - R4 0.11J 0.11J
Compound
Nickel Nitrate as N| o-Xylene | Potassium| Selenium Silver Sodium |Spec. Cond.[ Strontium Thallium | Titanium Toluene Vanadium | Zinc
Unit UG/L MG/L UG/L UG/L UG/L UG/L UG/L UMHOS/CM UG/L UG/L UG/L UG/L UG/L UG/L
PRG 0.73 182 0.18 21900 723.42 255 1095
MCL 50 1,000.00
Sample Name* Location
MMRMW3B-R3 Well MW-3B 3.10J 18000.00 1.60J 110000.00 700.00 160.00 12.00 0.10J
MMRMW3B-R4-DUP Well MW-3B 1.80J 18000.00 3.40J 110000.00 710.00 140.00 0.34J 1.70J 0.12J 6.40J
MMRMW-4C Well MW-4C 2.70 2.50 0.23 10000.00 5.00 1.50 100000.00 260.00 2.30 0.44 22.00
MMRMW5-R2 Well MW-5 5.80J 0.11J 4500.00 3.40J 69000.00 240.00 0.19J 92.00 0.63 26.00 35.00
Trip Blank - R4 0.11J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6.

DUP = Duplicate sample to sample sent to EMAX laboratory
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Surface Water Sampling Results






Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
124-TRI-| 5 2= | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| < BUTANO ALDRIN ALUMINUM BARIUM BORON
DNT E BHC C E UM BHC

ENZENE NE
Unit UclL | uelL | uciL UclL | ueL | uciL MGI/L MG/L | MGIL uclL | meiL | ue | meiL
[PrRG 12.33 | 73.00 | 1,904.35 | 608.33 | 0.00 0.01 36.50 2.56 0.34 0.07 004 | 7.30
ImcL 0.01 2.00 5.00 0.00
Sample Label Location
IMMRKASR2-1 gf‘rt‘g‘;a”"a 1.54 0.009J 0.087J
IMMRKASR2-2 gf‘r'é‘:r']‘qa“"a 0.971 0.009J 0.094J
IMMR-KAS-R3-1 gf‘rt‘g‘;a”"a 5.5J 4.95 0.014 0.069J
IMMR-KAS-R3-2 gf‘r'é‘:r']‘qa“"a 7.65 0.026 0.072J
IMMRKASSW-R1 gf‘rt‘g‘;a”"a 2.4 0.007J | 0.253 0.034J | 0.065J
IMMRKASSW-R2 gf‘rt‘:r';a“”a 1.32 0.006J 0.06J
[MMRKASSW-R3 gfr'é‘;;a”"a 233 0.007J 0.072J
IMMRKASSW-R4 gf‘rt‘:r';a“”a 1.98 0.007J 0.073J
IMMRKASSW-R5 gf‘r'é‘:;a“"a 15 0.008J 0.074J
[MMRKASSW-R6 gf‘r'e“:r‘;a“"a 0.759 0.009J 0.078J
IMMRKGSR2-1 gf’rf:r'neu":h 5.98 0.017 0.064J
[MMRKGSR2-2 gfr'é":r'neu":h 4.26 0.014 0.052J
IMMRKGSR2-3 ggg‘;‘neu":h 3.7 0.015 0.054J
[MMRKGSR2-4 gfr'é":r'neu":h 413 0.015 0.063J
[MMRKGSR2-5 Koiahi Gulch 3.95 0.015 0.062J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
124-TRI-| 5 2= | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| < BUTANO ALDRIN ALUMINUM BARIUM BORON
DNT E BHC C E UM BHC

ENZENE NE
Unit UGIL | UGIL | UGIL UGIL | UGIL | UGIL MGI/L MGIL | MGIL UGIL | MGL | uGLL | MGIL
[PrG 12.33 | 73.00 | 1,904.35 | 608.33 | 0.00 0.01 36.50 2.56 0.34 0.07 004 | 7.30
ImcL 0.01 2.00 5.00 0.00
Sample Label Location

Stream
IMMR-KGS-R3-1 gf’rf:r'neu":h 16.5 0.036 0.044J
[MMR-KGS-R3-2 gfr'é":r'neu":h 275 0.059 0.045J
IMMR-KGS-R3-3 gf’rf:r'neu":h 2.7 0.014 0.053J
[MMR-KGS-R3-2 gfr'é":r'neu":h 0.569 0.013 0.068J
Koiahi Gulch

IMMRKSSW-R1 Steam 0.03J | 0.032J 2.42 0.008J | 0.313 0.031J
[MMRKSSW-R1DUP gfr':‘:r'neu"’h
IMMRKSSW-R2 ggg‘;‘neu":h 24.3 0.006J | 0.051 0.042J
[MMRKSSW-R3 gfr'g‘:r'neu":h 272 0.013 0.044J
[wmRKSSW-R4 gf’rf:r'nG“'Ch 2.35 0.004] | 0.012 0.047J
[MMRISCOR1-1 Makua Stream 3.68 0.007J 0.053J
[MMRISCOR1-10 Makua Stream 18 0.25
[MMRISCOR1-11 Makua Stream 4.24 0.01J 0.051J
[MMRISCOR1-12 Makua Stream 0.23J 12 5.48 0.008J | 0.253 0.041J
|MMRISCOR1-13 Makua Stream 7.45 0.019 0.049J
IMMRISCOR1-14 Makua Stream
IMMRISCORl-lS Makua Stream 6.63 0.012 0.046J

[MmRISCOR1-16

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
1.2,4-TRI- 2,4- 2- ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB Di\IT BUTANO E ALDRIN BHC ALUMINUM C BARIUM E UM BHC BORON
ENZENE NE
Unit UG/L UG/L UGI/L UG/L UG/L UG/L MGI/L MGI/L MG/L UG/L MG/L UG/L MGI/L
|IPRG 12.33 73.00 | 1,904.35 | 608.33 0.00 0.01 36.50 2.56 0.34 0.07 0.04 7.30
[mcL 0.01 2.00 5.00 0.00
Sample Label Location
[IMMRISCOR1-17 Makua Stream
IMMRISCOR1-18 Makua Stream 4.43 0.011 0.041J
IMMRISCOR1-19 Makua Stream 5.34 0.012 0.039J
IMMRISCORl—lDUP Makua Stream
[MMmRISCOR1-2 Makua Stream 35 0.36J
IMMRISCORl-ZO Makua Stream
IMMRISCORl—Zl Makua Stream 4.75 0.011 0.047J
IMMRISCOR1-22 Makua Stream
IMMRISCOR1-23 Makua Stream
[MMRISCOR1-24 Makua Stream
IMMRISCOR1-25 Makua Stream 3.88 0.011 0.043J
IMMRISCOR1-26 Makua Stream 5.43 0.01 0.049J
IMMRISCOR1-27 Makua Stream
[MMRISCOR1-28 Makua Stream
IMMRISCOR1-3 Makua Stream 0.31J 2.72 0.006J 0.054J
IMMRISCOR1-31 Makua Stream 4.04 0.011 0.051J
IMMRISCOR1-32 Makua Stream 3.58 0.011 0.051J
IMMRISCORl-SG Makua Stream 2.49 0.01J 0.054J
IMMRISCOR1-38 Makua Stream 2.01 0.009J 0.053J
IMMRISCORl-SQ Makua Stream
IMMRISCOR1-4 Makua Stream 5.35 0.015 0.054J
|MMRISCOR1-40 Makua Stream 1.53 0.009J 0.046J
IMMRISCORl—S Makua Stream 27 0.27J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
124-TRI- 2,4- 2- ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB Di\IT BUTANO E ALDRIN BHC ALUMINUM C BARIUM E UM BHC BORON
ENZENE NE
Unit UG/L UG/L UG/L UG/L UG/L UG/L MG/L MG/L MG/L UG/L MG/L UG/L MG/L
IPRG 12.33 73.00 | 1,904.35 | 608.33 0.00 0.01 36.50 2.56 0.34 0.07 0.04 7.30
IMCL 0.01 2.00 5.00 0.00
Sample Label Location
|[MMRISCOR1-6 Makua Stream 4.79 0.011 0.061J
[MMRISCOR1-7 Makua Stream 21 0.2
IMMRISCOR1—8 Makua Stream 3.96 0.01 0.053J
IMMRISCOR1-9 Makua Stream 9.37 0.031 0.054J
[MMRISCOR1-COMP  |Makua Stream
|I(\:/I(,\)/II\3I|DSDCUOPR1_ Makua Stream

[MMR-MsISCO-BO1-1

Makua Stream

IMMR-MSISCO-BOl-2

Makua Stream

[MMR-MsISCO-BO1-3

Makua Stream

[MMR-MsIsco-B01-5

Makua Stream

IMMR-MSISCO-BOZ-l

Makua Stream

[MMR-MSISCO-B02-2

Makua Stream

IMMR-MSISCO-BOZ-S

Makua Stream

[MMR-MsISCO-B02-5

Makua Stream

IMMR-MSISCO-BOS-l

Makua Stream

IMMR-MSISCO-BOS-Z

Makua Stream

MMR-MSISCO-B03-
2DUP

Makua Stream

IMMR-MSISCO-BOS-S

Makua Stream

[MMR-MSISCO-B03-4

Makua Stream

IMMR-MSISCO-BO4-1

Makua Stream

[MMR-MsISCO-BO4-2

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
1.2,4-TRI- 2,4- 2- ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB Di\IT BUTANO E ALDRIN BHC ALUMINUM C BARIUM E UM BHC BORON
ENZENE NE
Unit UG/L UG/L UG/L UG/L UG/L UG/L MGI/L MGI/L MG/L UG/L MGI/L UG/L MGI/L
|IPRG 12.33 73.00 | 1,904.35 | 608.33 0.00 0.01 36.50 2.56 0.34 0.07 0.04 7.30
IMCL 0.01 2.00 5.00 0.00
Sample Label Location
[MMR-MSISCO-B04-3  [Makua Stream
[MMR-MSISCO-B04-5  [Makua Stream
[MMR-MSISCO-BO5-1  [Makua Stream
IMMR-MSISCO-BOS-Z Makua Stream
[MMR-MSISCO-B05-3  [Makua Stream
IMMR-MSISCO-BO6-1 Makua Stream
[MMR-MsISCO-BO6-2  [Makua Stream
IMMR-MSISCO-BO6-3 Makua Stream
IMMR-MSISCO-BO?-l Makua Stream
[MMR-MSISCO-BO7-2  [Makua Stream
IgA[')\AU%MSBCO-BO?' Makua Stream
[MMR-MSISCO-B07-3  |Makua Stream
IgA[')\AURF; MSISCO-BO7- Makua Stream
[MMR-MSISCO-B07-4  |Makua Stream
IMMR-MSISCO-BOS-l Makua Stream
[MMR-MsISCO-B09-1  [Makua Stream
IMMR-MSISCO-BlO-l Makua Stream
IMMR-MSISCO-BlO-4 Makua Stream
||4\1ADMURF; MSISCO-B10- Makua Stream
IMMR-MSISCO-Bll—l Makua Stream 111 0.273 0.003J 0.056J

[MMR-MsISCO-B11-

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
1.2,4-TRI- 2,4- 2 ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| ~; BUTANO ALDRIN ALUMINUM BARIUM BORON
DNT E BHC C E UM BHC

ENZENE NE
Unit UG/L UG/L UG/L UG/L UGI/L UG/L MGI/L MG/L MGI/L UG/L MG/L UG/L MGI/L
|IPRG 12.33 73.00 | 1,904.35 | 608.33 0.00 0.01 36.50 2.56 0.34 0.07 0.04 7.30
[mcL 0.01 2.00 5.00 0.00
Sample Label Location
1DUP

[IMMR-MSISCO-B12-1

Makua Stream

[MMR-MsIsco-B12-5

Makua Stream

IMMR-MsISCO-B12-
5DUP

Makua Stream

|[MMR-MSISCO-B13-1

Makua Stream

IMMR-MSISCO-Bl4-1

Makua Stream

[MMR-MsISCO-B15-1

Makua Stream

IMMR-MSISCO-BlS-4

Makua Stream

[MMR-MsISCO-B16-1

Makua Stream

[MMR-MsISCO-B16-4

Makua Stream

IMMR-MSISCO-Bl7-1

Makua Stream

|[MMR-MSISCO-B18-1

Makua Stream

IMMR-MSISCO-818-4

Makua Stream

[MMR-MsISCO-B19-1

Makua Stream

IMMR-MSISCO-BZO-l

Makua Stream

IMMR-MSISCO-BZl-l

Makua Stream

[MMR-MsISCO-B21-4

Makua Stream

IMMR-MSISCO-BZZ-l

Makua Stream

[MMR-MsISCO-B23-1

Makua Stream

IMMR-MSISCO-BZS-4

Makua Stream

IMMR-MSISCO-BZ4-1

Makua Stream

[MMR-MsISCO-B24-4

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
L24 TR 54 2 | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| <= |BUTANO | ““ PN FALDRIN | 250 | ALuminum | A2 BARIUM | P5TE om - | Bue. | BORON
ENZENE NE
Unit uell |ueL | uen | uen | uen | uer | wmen | men | men | uven | men | uven | mer
[Prc 1233 | 73.00 | 1,904.35 | 608.33 | 000 | o001 36.50 256 | 034 | 007 | 004 | 7.30
[mcL 001 | 200 | 500 | o000
Sample Label Location
[MMRMSR2-1 Makua Stream 17.7 0.029 0.059J
[MMR-MsS-R3-1 Makua Stream 8.3J 169 | 00073 | 1.02 0.009J 0.044J
[MMR-Ms-R3-2 Makua Stream 124 | 00053 | 0384 0.004J 0.043J
[MMR-Ms-R3-3 Makua Stream 2.92 0.01J 0.041J
[MMRMSSW-R1 Makua Stream | 0.34J 4.67 0013 | 0443 0.051J
[MMRMSSW-R2 Makua Stream 473 0.011 0.048J
[MMRMSSW-R3 Makua Stream 4 0.01 0.054J
[MMRMSSW-R4 Makua Stream 4.06 0.011 0.057J
[MMRMSSW-RS Makua Stream 275 | 00043 | 0013 0.052J
[MMR-sw-E2-Bo1 Makua Stream 411 0.101 0.057J
[MMR-sw-E2-B02 Makua Stream
IMMR-SW-EZ-BOS Makua Stream 31.1 0.068 0.059J
[MMR-sw-E2-B04 Makua Stream 21.4 0.048 0.067J
[MMR-sw-E2-B05 Makua Stream 193 0.457 0.005J 0.0743
[MMR-sw-E2-B06 Makua Stream
[MMR-sw-E2-B07 Makua Stream
[MMR-sw-E2-B08 Makua Stream
[MMR-sw-E2-B09 Makua Stream
IMMR-SW-EZ-BlO Makua Stream 45.3 0.099 0.001J 0.05J
[MMR-sw-E2-B11 Makua Stream
[MMR-sw-E2-B12 Makua Stream
[MMR-sw-E2-B13 Makua Stream
[MMR-sw-E2-B14 Makua Stream 25.6 0.048 0.059J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
L24 TR 54 2 | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| <= |BUTANO | ““ PN FALDRIN | 250 | ALuminum | A2 BARIUM | P5TE om - | Bue. | BORON
ENZENE NE
Unit uell |ueL | uen | uen | uen | uer | wmen | men | men | uven | men | uven | mer
[Prc 1233 | 73.00 | 1,904.35 | 608.33 | 000 | o001 36.50 256 | 034 | 007 | 004 | 7.30
[mcL 001 | 200 | 500 | o000
Sample Label Location
|[MMR-SW-E2-B15 Makua Stream
[MMR-sw-E2-B16 Makua Stream
[MMR-sw-E2-B17 Makua Stream
[MMR-sw-E2-B18 Makua Stream 16.9 0.032 0.051J
[MMR-sw-E2-B19 Makua Stream
[MMR-sw-E2-B20 Makua Stream
[MMR-sw-E2-B21 Makua Stream
[MMR-sw-E2-B22 Makua Stream
[MMR-sw-E2-B23 Makua Stream
[MMR-SW-E2-B23DUP  [Makua Stream
[MMR-sw-E2-B24 Makua Stream 10.8 0.023 0.048J
[MMR-sw-E3-Bo1 Makua Stream 82.2 | 0.004J | 0.265 0.003J 0.05J
IMMR-SW-ES-BOlDUP Makua Stream
[MMR-sw-E3-B02 Makua Stream
[MMR-sw-E3-B03 Makua Stream 89.3 | 0.0053 | 0221 0.003J 0.044J
[MMR-sw-E3-B04 Makua Stream
IMMR-SW-ES-BOS Makua Stream 55.5 0.137 0.002] 0.038J
[MMR-sw-E3-B06 Makua Stream
[MMR-sw-E3-B07 Makua Stream 51.2 0.114 0.002J 0.049J
[MMR-sw-E3-B08 Makua Stream
[MMR-sw-E3-B09 Makua Stream 17.3 0.037 0.038J
[MMR-sw-E3-B10 Makua Stream
[MvR-sw-E3-B11 Makua Stream 28.3 0.056 0.04J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
L24 TR 54 2 | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| <= |BUTANO | ““ PN FALDRIN | 250 | ALuminum | A2 BARIUM | P5TE om - | Bue. | BORON
ENZENE NE
Unit uell |ueL | uen | uen | uen | uer | wmen | men | men | uven | men | uven | mer
[Prc 1233 | 73.00 | 1,904.35 | 608.33 | 000 | o001 36.50 256 | 034 | 007 | 004 | 7.30
[mcL 001 | 200 | 500 | o000
Sample Label Location
|[MMR-SW-E3-B12 Makua Stream
IMMR-SW-ES-BlS Makua Stream 16.3 0.044 0.039J
[MMR-sw-E3-B14 Makua Stream
[MMR-sw-E3-B15 Makua Stream 18 0.0043 | 0.033 0.036J
[MMR-sw-E3-B16 Makua Stream
[MMR-sw-E3-B17 Makua Stream 12 0.031 0.0423
[MMR-sw-E3-B18 Makua Stream
[MMR-sw-E3-B19 Makua Stream 9 0.005J | 0.023 0.034J
IMMR-SW-E3-819DUP Makua Stream
[MMR-sw-E3-B20 Makua Stream
[MMR-sw-E3-B21 Makua Stream 11.2 0.023 0.037J
[MMR-sw-E3-B22 Makua Stream
[MMR-sw-E3-B23 Makua Stream 8.8 0.021 0.038J
[MMR-sw-E3-B24 Makua Stream
[MMR-sw-E4-B01 Makua Stream
[MMR-sw-E4-B02 Makua Stream 75 0.256 0.003J 0.046J
[MMR-sw-E4-B03 Makua Stream
[MMR-sw-E4-B04 Makua Stream 30.9 0.129 0.001J 0.038J
[MMR-sw-E4-B05 Makua Stream
[MMR-sw-E4-Bo6 Makua Stream 22.8 0.064 0.04J

[MMR-sw-E4-B07

Makua Stream

[MMR-sw-E4-Bos8

Makua Stream

[MMR-sw-E4-B09

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
L24 TR 54 2 | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| <= |BUTANO | ““ PN FALDRIN | 250 | ALuminum | A2 BARIUM | P5TE om - | Bue. | BORON
ENZENE NE
Unit uell |ueL | uen | uen | uen | uer | wmen | men | men | uven | men | uven | mer
[Prc 1233 | 73.00 | 1,904.35 | 608.33 | 000 | o001 36.50 256 | 034 | 007 | 004 | 7.30
[mcL 001 | 200 | 500 | o000
Sample Label Location
|[MMR-SW-E4-B10 Makua Stream
IMMR-SW-E4-Bll Makua Stream 12.8 0.031 0.047J
[MMR-sw-E4-B12 Makua Stream
[MMR-sw-E4-B13 Makua Stream
[MMR-sw-E4-B14 Makua Stream
[MMR-sw-E4-B15 Makua Stream
IMMR-SW-E4-BlSDUP Makua Stream
[MMR-sw-E4-B16 Makua Stream
[MMR-sw-E4-B17 Makua Stream
[MMR-sw-E4-B18 Makua Stream
[MMR-sw-E4-B19 Makua Stream
[MMR-sw-E4-B20 Makua Stream
[MMR-sw-E4-B21 Makua Stream
[MMR-sw-E4-B22 Makua Stream
[MMR-sw-E4-B23 Makua Stream
[MMR-sw-E4-B24 Makua Stream 6.33 0.013 0.044J
[MMR-sw-E4-B25 Makua Stream
[MMR-sw-E4-B27 Makua Stream
[MMR-sw-E4-B28 Makua Stream
|MMRPSR2-1 Eunapohai 0.41 0.009J 0.101
|MMR-PS-R3-1 Punapohaku 1.63 0.013 0.077J

Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLS)

Compound
124-TRI-| 5 2= | ACETON ALPHA- ARSENI BENZEN | BERYLLI | BETA-
METHYLB| < BUTANO ALDRIN ALUMINUM BARIUM BORON
DNT E BHC C E UM BHC

ENZENE NE
Unit UclL | uelL | uciL UclL | ueL | uciL MGI/L MG/L | MGIL uclL | meiL | ue | meiL
[PrRG 12.33 | 73.00 | 1,904.35 | 608.33 | 0.00 0.01 36.50 2.56 0.34 0.07 004 | 7.30
ImcL 0.01 2.00 5.00 0.00
Sample Label Location
[MMR-PS-R3-2 g;‘rngr’rfhaku 1.83 0.007J 0.073J
IMMRPSSW-R1 ZEZZ‘;E’ha"“ 0.023J 0.962 0.007J | 0.263 0.094J | 0.083J
[MMRPSSW-R2 gﬁgiﬁfha“” 1.02 0.007J 0.079J
IMMRPSSW-R3 ZEZZ‘;E’ha"“ 0.774 0.006J 0.077J
[MMRPSSW-R4 gﬁgiﬁfha“” 1.03 0.007J 0.086J
IMMRPSSW-RS gﬁggﬁfhak” 0.448 0.007J 0.082J
[MMRPSSW-RE gt‘rgzﬁfhak” 0.009J 0.126

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6.

DUP = Duplicate sample to sample sent to EMAX laboratory




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
GAMMA-
CHLORID [CHROMIU DELTA- ETHYLB |FLUORID| BHC |HEPTAC
CADMIUM| CALCIUM | =2 \ COBALT | COPPER | CYANIDE| g ™ | ENDRIN | ot ol (T8 | Noa | i or
E)
Unit MGI/L MGI/L MGI/L MGI/L MGI/L MGI/L MGI/L UGIL UGIL UGlL | MGiL | ucelL | ucL
PRG 0.02 0.73 1.46 0.73 10.95 2.91 2.19 0.05 0.02
[mcL 0.01 0.10 1.30 2.00 | 700.00 | 4.00 0.20 0.40
Sample Label Location
[MMRKASR2-1 gfrgj:;a“"a 12.3 63.9
[MMRKASR2-2 gf‘rt‘:r‘;a”"a 13.8
[MMR-KAS-R3-1 gf‘rt‘:r';a””a 9.75 52.4 0.02 0.009J 0.219 | 0.016J
[MMR-KAS-R3-2 gf‘rt‘:r‘;a”"a 9.11 0.033 0.015
[MMRKASSW-R1 gf‘rt‘:r';a””a 8.74 54.4 0.006J 0.006J
[MMRKASSW-R2 gf‘rt‘:r‘;a”"a 0.002J 10.2 0.008J 0.007J
[MMRKASSW-R3 gf‘rt‘:r';a””a 10.3 0.007J 0.005J
[MMRKASSW-R4 gf‘rt‘:r‘;a”"a 9.47 0.007J 0.006J
[MMRKASSW-RS gf‘rt‘:r';a””a 11 0.008J 0.005J
[MMRKASSW-R6 gf‘rt‘:r‘;a”"a 11.9
[MMRKGSR2-1 gfr'::r'nG”'Ch 295 303 | 00173 0.006J | 0015 0.114
[MMRKGSR2-2 ggg‘:r'nG“'Ch 26.7 0.014J
[MMRKGSR2-3 gfr'::r'nG”'Ch 29.6 0.012J
[MMRKGSR2-4 Koiahi Gulch 338 0.01J 0.006J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
GAMMA-
CHLORID [CHROMIU DELTA- ETHYLB |[FLUORID| BHC |HEPTAC
CADMIUM|CALCIUM| =2 \ COBALT | COPPER |CYANIDE |~ & [ ENDRIN | £ mr 2 72| (0N | HLoR
E)
Unit MGIL MGI/L MGIL MGI/L MGIL MGI/L MGI/L UGIL UGIL uclL | ML | uelL | ucL
PRG 0.02 0.73 1.46 0.73 10.95 2.91 2.19 0.05 0.02
[mcL 0.01 0.10 1.30 2.00 | 700.00 | 4.00 0.20 0.40
Sample Label Location
Stream
[MMRkGsR25  [Roiahi Gulch 34.8 0.011
Stream
[MMR-KGs-R3-1  [Koiahi Guich 31.8 19.5 0.1 0.023 0.207 | 0.0523 | 0.015J
Stream
[MMR-KGs-R3-2  [K0iahi Gulch 24.2 0.147 | 0.022 | 0.049
Stream
[MMR-KGS-R3-3 g?r';‘:r'nG“'Ch 24.9 0.017J 0.011
[MMR-KGS-R3-4 gfrf:r'nG“'Ch 38
MMRKSSW-R1 g?r';‘:r'nG“'Ch 26 7.88 0.009J 0.006J 0.025J | 0.031J 0.0473 | 0.0453
[MMRKSSW- Koiahi Gulch
R1DUP Stream
[MMRKSSW-R2 g?r';‘:r'nG“'Ch 117 0.102 | 0.0133 | 0.035
[MMRKSSW-R3 gfrf:r'neu'm 416 0.016J 0.007J
[MMRKSSW-R4 g?r';‘:r'nG“'Ch 39.3 0.013J 0.007J
[MMRISCOR1-1  |Makua Stream 9.71 0.006J
[MMRISCOR1-10  |Makua Stream
|MMRISCOR1-11 Makua Stream 7.83 0.01J 0.008J
[MMRISCOR1-12  |Makua Stream 6.56 0.009J 0.011
[MMRISCOR1-13  |Makua Stream 8.92 0.02 0.008J
|MMRISCOR1-14 Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
GAMMA-
CADMIUM|CALCIUM CHLSR'D CHR,\SI’M'U COBALT | COPPER |CYANIDE DE';'TCA' ENDRIN Eg;’gk@ FLUSR'D (L&HDCAN HEESQC
E)
Unit Mo/l | Mo | meL | meL | meL | meiL | meiL | ue | ue | ue | meL | ueL | uclL
PRG 0.02 0.73 1.46 0.73 1095 | 291 | 219 0.05 0.02
[mcL 0.01 0.10 1.30 200 | 700.00 | 400 | 020 | o040
Sample Label Location
IMMRISCOR1-15  |Makua Stream 8.32 0.018J 0.01
|MMRISCOR1-16 Makua Stream
[MMRISCOR1-17  |Makua Stream
|MMRISCOR1-18 Makua Stream 8.73 0.011J 0.009J
[MMRISCOR1-19  |Makua Stream 9.08 0.012] 0.006J
|’1ASAURPISCOR1' Makua Stream
[MMRISCOR1-2  |Makua Stream
[MMRISCOR1-20  |Makua Stream
|MMRISCOR1-21 Makua Stream 10.1 0.01J 0.006J
|MMRISCOR1—22 Makua Stream
[MMRISCOR1-23  |Makua Stream
|MMRISCOR1-24 Makua Stream
[MMRISCOR1-25  |Makua Stream 10.1 0.006J
[MMRISCOR1-26  |Makua Stream 10.6 0.009J 0.006J
|MMRISCOR1-27 Makua Stream
[MMRISCOR1-28  |Makua Stream
[MMRISCOR1-3  |Makua Stream 6.9
[MMRISCOR1-31  |Makua Stream 12.4 0.008] | 0.198
[MMRISCOR1-32  [Makua Stream 13.3 0.008 | 0.109 | 0.007J
[MMRISCOR1-36  |Makua Stream 18.2 0176 | 0.006J
[MMRISCOR1-38  |Makua Stream 20.3 0.005J
[MMRISCOR1-39  |Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLSs)

Compound
GAMMA-
CHLORID [CHROMIU DELTA- ETHYLB [FLUORID BHC HEPTAC
CADMIUM|CALCIUM E v COBALT | COPPER |[CYANIDE| “on X" | ENDRIN |\ oenel g (LINDAN | HLOR
E)
Unit MG/L MGJ/L MG/L MGJ/L MG/L MGJ/L MGI/L UG/L UGI/L UG/L MG/L UGI/L UG/L
PRG 0.02 0.73 1.46 0.73 10.95 2.91 2.19 0.05 0.02
IMCL 0.01 0.10 1.30 2.00 700.00 4.00 0.20 0.40
Sample Label Location
|[MMRISCOR1-4 Makua Stream 8.09 0.017J 0.027
|MMRISCOR1-4O Makua Stream 18.6 0.007J
[MMRISCOR1-5  |Makua Stream
|MMRISCOR1-6 Makua Stream 9.44 0.011J 0.005J
[MMRISCOR1-7  |Makua Stream
|MMRISCOR1—8 Makua Stream 8.34 0.008J 0.008J
|MMRISCOR1-9 Makua Stream 11.3 0.024 0.014
[MMRISCOR1-
COMP Makua Stream 26.1 0.273
[MMRISCOR1-
COMPDUP Makua Stream
IMMR-MsISCO-
BO1-1 Makua Stream
IMMR-MSISCO-
BO1-2 Makua Stream
IMMR-MsISCO-
B01-3 Makua Stream
IMMR-MSISCO-
BO1L-5 Makua Stream
IMMR-MSISCO-
BO2-1 Makua Stream
IMMR-MSISCO-
B02-2 Makua Stream
IMMR-MsISCO-
B02-3 Makua Stream
MMR-MSISCO-

B02-5

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)
Compound
GAMMA-
CHLORID |[CHROMIU DELTA- ETHYLB |FLUORID| BHC HEPTAC
CADMIUM|CALCIUM E M COBALT | COPPER [CYANIDE BHC ENDRIN ENZENE E (LINDAN | HLOR
E)
Unit MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L UG/L UG/L MG/L UG/L UG/L
PRG 0.02 0.73 1.46 0.73 10.95 291 2.19 0.05 0.02
IMCL 0.01 0.10 1.30 2.00 700.00 4.00 0.20 0.40
Sample Label Location
IMMR-MSISCO-
B03-1 Makua Stream
IMMR-MSISCO-
B03-2 Makua Stream
IMMR-MSISCO-
B03-2DUP Makua Stream
IMMR-MSISCO-
B03-3 Makua Stream
IMMR-MSISCO-
B03-4 Makua Stream
IMMR-MSISCO-
B04-1 Makua Stream
IMMR-MSISCO-
B04-2 Makua Stream
IMMR-MSISCO-
B04-3 Makua Stream
IMMR-MSISCO-
B04-5 Makua Stream
IMMR-MSISCO-
BO5-1 Makua Stream
IMMR-MSISCO-
B05-2 Makua Stream
IMMR-MSISCO-
B05-3 Makua Stream
IMMR-MSISCO-
B06-1 Makua Stream
MMR-MSISCO-

B06-2

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)
Compound
GAMMA-
CHLORID |[CHROMIU DELTA- ETHYLB |FLUORID| BHC HEPTAC
CADMIUM|CALCIUM E M COBALT | COPPER [CYANIDE BHC ENDRIN ENZENE E (LINDAN | HLOR
E)
Unit MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L UG/L UG/L MG/L UG/L UG/L
PRG 0.02 0.73 1.46 0.73 10.95 291 2.19 0.05 0.02
IMCL 0.01 0.10 1.30 2.00 700.00 4.00 0.20 0.40
Sample Label Location
IMMR-MSISCO-
B06-3 Makua Stream
IMMR-MSISCO-
BO7-1 Makua Stream
IMMR-MSISCO-
BO7-2 Makua Stream
IMMR-MSISCO-
BO7-2DUP Makua Stream
IMMR-MSISCO-
B07-3 Makua Stream
IMMR-MSISCO-
B0O7-3DUP Makua Stream
IMMR-MSISCO-
BO7-4 Makua Stream
IMMR-MSISCO-
BOS-1 Makua Stream
IMMR-MSISCO-
B09-1 Makua Stream
IMMR-MSISCO-
B10-1 Makua Stream
IMMR-MSISCO-
B10-4 Makua Stream
IMMR-MSISCO-
B10-4DUP Makua Stream
1 - -
'\B/livlliMSISCO Makua Stream 18.5 0.516 0.088 0.167
MMR-MSISCO-

B11-1DUP

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)
Compound
GAMMA-
CHLORID |[CHROMIU DELTA- ETHYLB |FLUORID| BHC HEPTAC
CADMIUM|CALCIUM E M COBALT | COPPER [CYANIDE BHC ENDRIN ENZENE E (LINDAN | HLOR
E)
Unit MG/L MG/L MG/L MG/L MG/L MG/L MG/L UG/L UG/L UG/L MG/L UG/L UG/L
PRG 0.02 0.73 1.46 0.73 10.95 291 2.19 0.05 0.02
IMCL 0.01 0.10 1.30 2.00 700.00 4.00 0.20 0.40
Sample Label Location
IMMR-MSISCO-
B12-1 Makua Stream
IMMR-MSISCO-
B12-5 Makua Stream
IMMR-MSISCO-
B12-5DUP Makua Stream
IMMR-MSISCO-
B13-1 Makua Stream
IMMR-MSISCO-
B14-1 Makua Stream
IMMR-MSISCO-
B15-1 Makua Stream
IMMR-MSISCO-
B15-4 Makua Stream
IMMR-MSISCO-
B16-1 Makua Stream
IMMR-MSISCO-
B16-4 Makua Stream
IMMR-MSISCO-
B17-1 Makua Stream
IMMR-MSISCO-
B18-1 Makua Stream
IMMR-MSISCO-
B18-4 Makua Stream
IMMR-MSISCO-
B19-1 Makua Stream
MMR-MSISCO-

B20-1

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)
Compound
GAMMA-
CHLORID [CHROMIU DELTA- ETHYLB |FLUORID| BHC |HEPTAC
CADMIUM|CALCIUM E M COBALT | COPPER |CYANIDE BHC ENDRIN ENZENE E (LINDAN | HLOR
E)

Unit MGI/L MGI/L MGI/L MGI/L MGI/L MG/L MGI/L UG/L UG/L UGI/L MGI/L UG/L UGI/L
PRG 0.02 0.73 1.46 0.73 10.95 291 2.19 0.05 0.02
IMCL 0.01 0.10 1.30 2.00 700.00 4.00 0.20 0.40
Sample Label Location
1 - -
'\B/lzlviiMSISCO Makua Stream
1 - -
'\BAZ'\QZMSISCO Makua Stream
1 - -
'\BAZNZH_QlMSISCO Makua Stream
1 - -
'\BA%iMSISCO Makua Stream
1 - -
'\Bﬂ%iMSISCO Makua Stream
1 - -
I\B/Ié\ilileSISCO Makua Stream
1 - -
'\BAZJZMSISCO Makua Stream
I[MMRMSR2-1 Makua Stream 11.1 27.8 0.049 0.01
|MMR-MS-R3-1 Makua Stream| 0.003J 34.7 11.7 0.927 0.346 0.324 0.166 0.047J
|MMR-MS-R3-2 Makua Stream| 0.003J 18.8 0.627 0.12 0.184
|MMR-MS-R3-3 Makua Stream 10.3 0.006J
|MMRMSSW-R1 Makua Stream 11.1 37.9 0.014J 0.007J 0.29J 0.116
|MMRMSSW-R2 Makua Stream 9.52 0.015J 0.005J
|MMRMSSW-R3 Makua Stream 10 0.016J 0.009J
|MMRMSSW-R4 Makua Stream 10.8 0.009J 0.006J
|MMRMSSW-R5 Makua Stream 10.8 0.008J 0.005J
|MMR-SW-E2-BOl Makua Stream 13.8 0.146 0.025 0.042
[MMR-sw-E2-B02  [Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLSs)

Compound

CADMIUM

CALCIUM

CHLORID
E

CHROMIU

M COBALT

COPPER

CYANIDE

DELTA-
BHC

ENDRIN

ETHYLB
ENZENE

FLUORID
E

GAMMA-
BHC
(LINDAN
E)

HEPTAC
HLOR

Unit

MG/L

MGI/L

MG/L

MG/L MG/L MG/L

MGI/L

UG/L

UG/L

UG/L

MG/L

UG/L

UG/L

PRG

0.02

0.73 1.46

0.73

10.95

291

2.19

0.05

0.02

IMCL

0.01

0.10 1.30

2.00

700.00

4.00

0.20

0.40

Sample Label

Location

|[MMR-SW-E2-B03

Makua Stream

16.3

0.098 0.017J 0.032

[MMR-sw-E2-Bo4

Makua Stream

19.8

0.066 0.018

[MMR-sw-E2-BOs

Makua Stream

23.8

0.866 0.172 0.267

[MMR-sw-E2-Bo6

Makua Stream

[MMR-sw-E2-B07

Makua Stream

[MMR-sw-E2-Bo8

Makua Stream

[MMR-sw-E2-B09

Makua Stream

[MMR-sw-E2-B10

Makua Stream

10.7

0.195 0.029 0.053

[MMR-sw-E2-B11

Makua Stream

[MMR-sw-E2-B12

Makua Stream

[MMR-sw-E2-B13

Makua Stream

[MMR-sw-E2-B14

Makua Stream

12.7

0.089 0.011J 0.025

[MMR-sw-E2-B15

Makua Stream

[MMR-sw-E2-B16

Makua Stream

[MMR-sw-E2-B17

Makua Stream

[MMR-sw-E2-B18

Makua Stream

12.2

0.052 0.015

[MMR-sw-E2-B19

Makua Stream

[MMR-sw-E2-B20

Makua Stream

[MMR-sw-E2-B21

Makua Stream

[MMR-sw-E2-B22

Makua Stream

[MMR-sw-E2-B23

Makua Stream

MMR-SW-E2-
B23DUP

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
GAMMA-
capmium| caLcium| CHEORIDICHROMILY copa T | copper |cvanibe| PERTA | Enprin | S10YEE (FEUORID (L&HDCAN HEPIAC
E)
Unit Mol | meL | Mo | men | men | men | men | uen | uwen | uen | Mo | ue | ucL
PRG 0.02 0.73 1.46 0.73 1095 | 291 | 219 | 005 | 002
[mcL 0.01 0.10 1.30 200 | 70000 | 400 | 020 | 040
Sample Label Location
IMMR-SW-E2-B24  |Makua Stream 12.3 0.031 0.009J
[MMR-sW-E3-B01  |Makua Stream 18.6 0479 | 0105 | 0.116
IEA(%FSS’\DN B3 Makua Stream
|[MMR-SW-E3-B02 [Makua Stream
[MMR-sW-E3-B03  [Makua Stream 15.7 0475 | 008 | 0132
[MMR-SW-E3-B04  [Makua Stream
[MMR-sW-E3-B05  [Makua Stream 12 0296 | 0046 | 0077
[MMR-sW-E3-B06  |Makua Stream
|MMR-SW-E3-BO7 Makua Stream 12 0.254 0.035 0.068
[MMR-Sw-E3-B08  [Makua Stream
|MMR-SW-E3-BOQ Makua Stream 9.6 0.066 0.018
[MMR-Sw-E3-B10 [Makua Stream
[MMR-sW-E3-B11  |Makua Stream 11 0125 | 00163 | 0.033
[MMR-SW-E3-B12 |Makua Stream
[MMR-sW-E3-B13  |Makua Stream 11.4 0.083 | 00133 | 0022
[MMR-sw-E3-B14  |Makua Stream
[MMR-SwW-E3-B15 |Makua Stream 10.9 0.068 0.02
[MMR-Sw-E3-B16 |Makua Stream
[MMR-sw-E3-B17 |Makua Stream 12.3 0.05 0.015
[MMR-Sw-E3-B18 |Makua Stream
[MMR-SW-E3-B19  [Makua Stream 11.3 0.04 0.012
|MMR-SW-E3- Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

CADMIUM

CALCIUM

CHLORID
E

CHROMIU
M

COBALT

COPPER

CYANIDE

DELTA-
BHC

ENDRIN

ETHYLB
ENZENE

FLUORID
E

GAMMA-
BHC
(LINDAN
E)

HEPTAC
HLOR

Unit

MG/L

MGI/L

MG/L

MG/L

MG/L

MG/L

MGI/L

UG/L

UG/L

UG/L

MG/L

UG/L

UG/L

PRG

0.02

0.73

1.46

0.73

10.95

291

2.19

0.05

0.02

IMCL

0.01

0.10

1.30

2.00

700.00

4.00

0.20

0.40

Sample Label

Location

B19DUP

|[MMR-SW-E3-B20

Makua Stream

[MMR-sw-E3-B21

Makua Stream

12.2

0.037

0.011

[MMR-sw-E3-B22

Makua Stream

[MMR-sw-E3-B23

Makua Stream

12.8

0.032

0.01

[MMR-sw-E3-B24

Makua Stream

[MMR-sw-E4-Bo1

Makua Stream

[MMR-sw-E4-Bo2

Makua Stream

7.95

0.463

0.08

0.105

[MMR-sw-E4-Bo3

Makua Stream

[MMR-sw-E4-Bo4

Makua Stream

7.53

0.227

0.035

0.047

[MMR-sw-E4-BOS

Makua Stream

[MMR-sw-E4-Bo6

Makua Stream

7.79

0.119

0.014J

0.028

[MMR-sw-E4-Bo7

Makua Stream

[MMR-sw-E4-Bo8

Makua Stream

[MMR-sw-E4-Bo9

Makua Stream

[MMR-sw-E4-B10

Makua Stream

[MMR-sw-E4-B11

Makua Stream

9.04

0.053

0.02

[MMR-sw-E4-B12

Makua Stream

[MMR-sw-E4-B13

Makua Stream

[MMR-sw-E4-B14

Makua Stream

[MMR-sw-E4-B15

Makua Stream

MMR-SW-E4-
B15DUP

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

CADMIUM

CALCIUM

CHLORID
E

CHROMIU
M

COBALT

COPPER

CYANIDE

DELTA-
BHC

ENDRIN

ETHYLB
ENZENE

FLUORID
E

GAMMA-
BHC
(LINDAN
E)

HEPTAC
HLOR

Unit

MG/L

MGI/L

MG/L

MG/L

MG/L

MG/L

MGI/L

UG/L

UG/L

UG/L

MG/L

UG/L

UG/L

PRG

0.02

0.73

1.46

0.73

10.95

291

2.19

0.05

0.02

IMCL

0.01

0.10

1.30

2.00

700.00

4.00

0.20

0.40

Sample Label

Location

|[MMR-SW-E4-B16

Makua Stream

[MMR-sw-E4-B17

Makua Stream

[MMR-sw-E4-B18

Makua Stream

[MMR-sw-E4-B19

Makua Stream

[MMR-sw-E4-B20

Makua Stream

[MMR-sw-E4-B21

Makua Stream

[MMR-sw-E4-B22

Makua Stream

[MMR-sw-E4-B23

Makua Stream

[MMR-sw-E4-B24

Makua Stream

9.65

0.013J

[MMR-sw-E4-B25

Makua Stream

[MMR-sw-E4-B27

Makua Stream

[MMR-sw-E4-B28

Makua Stream

IMMRPSRZ-l

Punapohaku
Stream

30.2

46.2

IMMR-PS-R3-1

Punapohaku
Stream

12.3

26.1

0.008J

0.15

0.016J

IMMR-PS-R3-2

Punapohaku
Stream

10.8

0.007J

0.007J

|IMMRPSSW-R1

Punapohaku
Stream

18

47.9

0.008J

0.007J

0.018J

0.117

0.011J

[IMMRPSSW-R2

Punapohaku
Stream

18.3

MMRPSSW-R3

Punapohaku
Stream

17.9




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
GAMMA-
CHLORID|CHROMIU DELTA- ETHYLB |FLUORID| BHC |HEPTAC
CADMIUM|CALCIUM - \ COBALT | COPPER |CYANIDE |~ & [ ENDRIN | £ mr 2 72| (0N | HLoR
E)

Unit MGIL MGI/L MGIL MGI/L MGIL MGI/L MGI/L UGIL UGIL UGlL | MGiL | uciL UGIL
PRG 0.02 0.73 1.46 0.73 10.95 2.91 2.19 0.05 0.02
[mcL 0.01 0.10 1.30 2.00 | 700.00 | 4.00 0.20 0.40
Sample Label Location
[MMRPSSW-R4 gﬁggﬁq"ha““ 215 0.006J
[MMRPSSW-R5 gfrngﬁhak“ 21
[MMRPSSW-R6 gﬁggﬁq"ha““ 33.9

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6.

DUP = Duplicate sample to sample sent to EMAX laboratory




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
HEESQCH roN | LEAD X\'(\AL/ENE MAGNESI| MANGAN [MERCU[MOLYBD| \ ., [NITRATE- r?gsT;?APT O- |PERCHL
EPOXIDE < UM ESE RY | ENUM N oo |XYLENE | ORATE
Unit UGIL | MGIL | MGL | uGlL | mGIL MG/IL | UGIL | MGIL | MGILL | MGIL MG/IL | UGIL | UGIL
PRG 0.01 10.95 0.88 0.18 0.73
[mcL 0.20 0.02
Sample Label Location
[MMRKASR2-1 gf‘r'é‘:r']‘qa“"a 1.34 135 0.007J 3.4
[MMRKASR2-2 gf‘r'e“a"";a“"a 0.958J 153 | 0.004J
[MMR-KAS-R3-1 gf‘r'é‘:;a“"a 8.51 8.14 0.08J 3.99 0.43J
IMMR-KAS-R3-2 gf‘r'e“aa‘r‘r‘]a“"a 15.2 8.08 0.248
[MMRKASSW-R1 gf‘r'é‘:;a“"a 25 0.65J 10.3 0.015J 1.51 0.24J
IMMRKASSW-R2 gf‘r'e“aa‘r‘r‘]a“"a 1.8 11.1 0.011J
[MMRKASSW-R3 gf‘r'é‘:;a“"a 2.52 11.3 0.013J
[MMRKASSW-R4 gf‘r'e“a"";a“"a 233 103 | 0012
[MMRKASSW-RS gf‘r'é‘:;a“"a 1.96 11 0.011J
[MMRKASSW-R6 gf‘r'e“a"";a“"a 1.02 131 | 0.005J
[MMRKGSR2-1 gfrf;'nG“'Ch 7.87 15 0.063J 0.018J | 0.935
[MMRKGSR2-2 gfr'é":f“":h 5.49 136 | 0.044 0.01J
[MMRKGSR2-3 gfrf;'nG“'Ch 4.85 15.1 0.04J 0.012J
MMRKGSR2-4 gfr'é":f“":h 48 175 | 0.039J 0.01J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
HEIF_)SQCH roN | LEAD X\'(\f_/gl;lE MAGNESI| MANGAN [MERCU|MOLYBD| . . |NITRATE- I-(IDORS-I—IEI-?AF')I' O- |PERCHL
EPOXIDE S UM ESE RY | ENUM N o o |XYLENE| ORATE
Unit UclL | MGLL | Mol | ueL | Mo MGIL | uGlL | MeL | mMeL | meiL MGIL | UGIL | uUGL
PRG 0.01 10.95 0.88 0.18 0.73
[mcL 0.20 0.02
Sample Label Location
[MMRKGSR2-5 Koiahi Guich 453 181 | 0.037J
Stream
[MMR-KGS-R3-1 Koiahi Guich 36.4 | 0.004J 6.51 0.354 0.03 1.13 1.7
Stream
[MMR-KGS-R3-2 Koiahi Gulch 521 | 0.003J 812 | 0622 0.054
Stream
[MMR-KGS-R3-3 Koiahi Guich 5.59 11.9 0.06J
Stream
[MMR-KGS-R3-2 Koiahi Gulch 0.994J 17.9 | 0011
Stream
[MMRKSSW-R1 g:’rf:r'nG“'Ch 0.02J 3.35 | 0.002J | 0.83J 4.67 0.047J 0.011J | 0.627 1.73 0313 | 207
[MMRKSSW-R1DUP Koiahi Gulch 2.6
Stream
[MMRKSSW-R2 Koiahi Guich 36 0.033 10.4 0.538 0.045
Stream
[MMRKSSW-R3 Koiahi Gulch 4.09 766 | 0.058J 0.012J
Stream
[MMRKSSW-R4 Koiahi Guich 357 | 0.003J 7.55 0.048J 0.016J
Stream
|MMRISCOR1-1 Makua Stream 3.56 4.57 0.026J
|MMRISCOR1-1O Makua Stream
[MMRISCOR1-11 Makua Stream 4.41 6.48 0.034J
|MMRISCOR1—12 Makua Stream 4.27 55 0.032J | 0.161J
|MMRISCOR1-13 Makua Stream 9.05 7.77 0.131
|MMRISCOR1-14 Makua Stream
[MMRISCOR1-15 Makua Stream 6.58 7.72 0.054J 0.012J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
"ETOR | IRON | LEAD. |xvLENE [VAGNESI MANGAN VERCUIVOLYBD oy c) INITRATE-\SSCEIER) O |PERCHL
EPOXIDE s E-P
Unit UslL | Mo | Mo | ueL | Mol | Mo [ ue | Mo | Mo | meiL | Mo | uc | uciL
PRG 001 | 10.95 0.88 018 | 0.73
[McL 0.20 0.02
Sample Label Location
I[IMMRISCOR1-16 Makua Stream
|MMRISCOR1—17 Makua Stream
[MMRISCOR1-18 Makua Stream 4.69 827 | 0.038J |0.1573
[MMRISCOR1-19 Makua Stream 5.93 859 | 0.059]
|MMRISCOR1-1DUP Makua Stream
[MMRISCOR1-2 Makua Stream
[MMRISCOR1-20 Makua Stream
|MMRISCOR1-21 Makua Stream 4.77 9.64 0.034J
|MMRISCOR1-22 Makua Stream
|MMRISCOR1—23 Makua Stream
[MMRISCOR1-24 Makua Stream
[MMRISCOR1-25 Makua Stream 4.52 9.37 | 0.039
[MMRISCOR1-26 Makua Stream 4.37 9.91 | 0.027J
|MMRISCOR1—27 Makua Stream
[MMRISCOR1-28 Makua Stream
[MMRISCOR1-3 Makua Stream 3.23 473 | 00213
[MMRISCOR1-31 Makua Stream 3.39 108 | 0.021J
[MMRISCOR1-32 Makua Stream 3.46 113 | 0.024
[MMRISCOR1-36 Makua Stream 212 109 | 0.015J 0.011J
[MMRISCOR1-38 Makua Stream 1.9 12 0.013J
|MMRISCOR1-39 Makua Stream 0.33J
[MMRISCOR1-4 Makua Stream 8.58 5.27 0.116
[MMRISCOR1-40 Makua Stream 1.41 10.7 0.01J
[MMRISCOR1-5 Makua Stream




(Values Below PRGs or MCLSs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound
"ToR | mON | LeAD [xviEng|MAGNES! MANGAN IMERCUIOLYED| o\ o) [NTRATEISTCEER | o |pERHL
EPOXIDE S E-p
Unit UG/L MG/L MG/L UG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L UG/L UG/L
PRG 0.01 10.95 0.88 0.18 0.73
IMCL 0.20 0.02
Sample Label Location
|IMMRISCOR1-6 Makua Stream 5.63 6.33 0.047J
[MMRISCOR1-7 Makua Stream
[MMRISCOR1-8 Makua Stream 4.95 577 | 0.047J
|MMRISCOR1-9 Makua Stream 12.3 7.2 0.253 0.011J
|MMR|SCOR1-COMP Makua Stream 0.567 0.679
|E:A('\)A,\|}|IDS§UOPR1' Makua Stream

[MMR-MsIsco-Bo1-1

Makua Stream

[MMR-MSISCO-BO1-2

Makua Stream

|MMR-MSISCO-BOl-3

Makua Stream

|MMR-MSISCO-BOl-5

Makua Stream

[MMR-MsIsco-B02-1

Makua Stream

[MMR-MSISCO-B02-2

Makua Stream

|MMR-MSISCO-BOZ-3

Makua Stream

|MMR-MSISCO-BOZ-5

Makua Stream

[MMR-MsIsco-B03-1

Makua Stream

[MMR-MSISCO-B03-2

Makua Stream

MMR-MSISCO-B03-
2DUP

Makua Stream

[MMR-MsIsco-B03-3

Makua Stream

[MMR-MSISCO-B03-4

Makua Stream

|MMR-MSISCO-BO4-1

Makua Stream

|MMR-MSISCO-BO4-2

Makua Stream

[MMR-MsIsco-B04-3

Makua Stream

[MMR-MSISCO-B04-5

Makua Stream




(Values Below PRGs or MCLSs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound
"TOR | 1RON | LEAD |xYLENE [VAGNESI MANGAN |MERCUIMOLYED) ycycgy [NITRATE- (gl O |PERCHL
EPOXIDE S E-P
Unit UG/L MG/L MG/L UG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L UG/L UG/L
PRG 0.01 10.95 0.88 0.18 0.73
IMCL 0.20 0.02
Sample Label Location
|[MMR-MSISCO-B05-1 Makua Stream
|MMR-MSISCO-BOS-2 Makua Stream
[MMR-MSISCO-B05-3  [Makua Stream
[MMR-MSISCO-B06-1  |Makua Stream
|MMR-MSISCO-BO6-2 Makua Stream
|MMR-MSISCO-BO6-3 Makua Stream
|MMR-MSISCO-BO7-1 Makua Stream
[MMR-MSISCO-B07-2  |Makua Stream
IQASAURP' MSISCO-B07- Makua Stream
|[MMR-MSISCO-B07-3 Makua Stream
IgA[')\AURF; MSISCO-BO7- Makua Stream
|[MMR-MSISCO-B07-4 Makua Stream
|MMR-MSISCO-BOS-1 Makua Stream
[MMR-MSISCO-B09-1  [Makua Stream
[MMR-MSISCO-B10-1  |Makua Stream
|MMR-MSISCO-BlO-4 Makua Stream
IZADMURF; MSISCO-B10- Makua Stream
[MMR-MSISCO-B11-1 Makua Stream 184 16 2.51 0.237
IQASAUR};MSBCO_BM' Makua Stream
[MMR-MSISCO-B12-1 Makua Stream
[MMR-MSISCO-B12-5  |Makua Stream




(Values Below PRGs or MCLSs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound
"TOR | 1RON | LEAD |xYLENE [VAGNESI MANGAN |MERCUIMOLYED) ycycgy [NITRATE- (gl O |PERCHL
EPOXIDE S E-P
Unit UG/L MG/L MG/L UG/L MG/L MG/L UG/L | MGIL MG/L MG/L MG/L UG/L UG/L
PRG 0.01 10.95 0.88 0.18 0.73
IMCL 0.20 0.02
Sample Label Location
IEASAURP' MSISCO-B12- Makua Stream
[MMR-MSISCO-B13-1 Makua Stream
|MMR-MSISCO-Bl4-1 Makua Stream
[MMR-MSISCO-B15-1  |Makua Stream
|MMR-MSISCO-BlS-4 Makua Stream
|MMR-MSISCO-Bl6-1 Makua Stream
|MMR-MSISCO-Bl6-4 Makua Stream
[MMR-MSISCO-B17-1  |Makua Stream
|MMR-MSISCO-818-1 Makua Stream
|MMR-MSISCO-818-4 Makua Stream
|MMR-MSISCO-819-1 Makua Stream
[MMR-MSISCO-B20-1  |Makua Stream
|MMR-MSISCO-821-1 Makua Stream
|MMR-MSISCO-BZl—4 Makua Stream
|MMR-MSISCO-822-1 Makua Stream
[MMR-MSISCO-B23-1  |Makua Stream
|MMR-MSISCO-BZS-4 Makua Stream
|MMR-MSISCO-BZ4-1 Makua Stream
|MMR-MSISCO-BZ4-4 Makua Stream
|MMRMSR2-1 Makua Stream 17.1 11.5 0.146 0.03 1.59
|MMR-MS-R3-1 Makua Stream 315 30.9 10.3 0.338 0.31 0.332)
|MMR-MS-R3-2 Makua Stream 209 0.002J 16 3.63 0.22
[MMR-Ms-R3-3 Makua Stream 3 9.9 0.022J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound
"ETOR | IRON | LEAD. |xvLENE [VAGNESI MANGAN VERCUIVOLYBD oy c) INITRATE-\SSCEIER) O |PERCHL
EPOXIDE s E-p
Unit UslL | Mo | Mo | ueL | Mol | Mo [ ue | Mo | Mo | meiL | Mo | uc | uciL
PRG 001 | 10.95 0.88 018 | 0.73
[mcL 0.20 0.02
Sample Label Location
[MMRMSSW-R1 Makua Stream 10.9 1.7J 8.9 0.055J 0018 | 1.13 | 0.228] | 0.56J
[MMRMSSW-R2 Makua Stream 4.8 901 | 00373 0.009J | 0.015J
|MMRMSSW-R3 Makua Stream 4.27 10.4 0.031J
|MMRMSSW-R4 Makua Stream 4.41 10.2 0.03J
[MMRMSSW-R5 Makua Stream 3.17 101 | 0.023J 0.01J
[MMR-sw-E2-B01 Makua Stream 49.5 9.04 | 0775 0.083
[MMR-sw-E2-B02 Makua Stream
|MMR-SW-E2-BO3 Makua Stream 33 9.06 0.456 0.058
[MMR-sw-E2-B04 Makua Stream 22.6 9.87 0.297 0.039
[MMR-sw-E2-B05 Makua Stream 280 20.4 482 |0.157J 0.391
[MMR-sw-E2-B06 Makua Stream
[MMR-SW-E2-B07 Makua Stream
[MMR-SW-E2-B08 Makua Stream
[MMR-sSW-E2-B09 Makua Stream
|MMR-SW-E2-BlO Makua Stream 61.7 9.8 0.877 0.08
[MMR-sW-E2-B11 Makua Stream
[MMR-SW-E2-B12 Makua Stream
[MMR-sW-E2-B13 Makua Stream
|MMR-SW-E2-Bl4 Makua Stream 28.6 11 0.31 0.046
[MMR-SW-E2-B15 Makua Stream
[MMR-SW-E2-B16 Makua Stream
[MMR-sW-E2-B17 Makua Stream
|MMR-SW-E2-818 Makua Stream 17.5 10.6 0.174 0.031
[MMR-sW-E2-B19 Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

"ETOR | IRON | LEAD. |xvLENE [VAGNESI MANGAN VERCUIVOLYBD oy c) INITRATE-\SSCEIER) O |PERCHL

EPOXIDE s E-p
Unit UslL | Mo | Mo | ueL | Mol | Mo [ ue | Mo | Mo | meiL | Mo | uc | uciL
PRG 001 | 10.95 0.88 018 | 0.73
[McL 0.20 0.02
Sample Label Location
[MMR-SW-E2-B20 Makua Stream
[MMR-sw-E2-B21 Makua Stream
[MMR-sw-E2-B22 Makua Stream
[MMR-sSW-E2-B23 Makua Stream
|MMR-SW-E2-BZSDUP Makua Stream
[MMR-sw-E2-B24 Makua Stream 10.8 107 | o.101 0.013J
[MMR-sw-E3-Bo1 Makua Stream 149 15.9 3.17 0.131
[MMR-SW-E3-B01DUP  |Makua Stream
[MMR-SW-E3-B02 Makua Stream
[MMR-Sw-E3-B03 Makua Stream 164 15.8 2.45 0.162
[MMR-sw-E3-B04 Makua Stream
|MMR-SW-E3-BOS Makua Stream 100 12.5 1.42 0.098
[MMR-SW-E3-B06 Makua Stream
[MMR-SW-E3-B07 Makua Stream 84.8 12.8 1.1 0.088
[MMR-sw-E3-Bo8 Makua Stream
|MMR-SW-E3-BOQ Makua Stream 22.1 9.46 0.234 0.035
[MMR-SW-E3-B10 Makua Stream
[MMR-sw-E3-B11 Makua Stream 40.3 113 | 0.456 0.05
[MMR-sw-E3-B12 Makua Stream
|MMR-SW-E3-Bl3 Makua Stream 27.5 11.3 0.325 0.027
[MMR-Sw-E3-B14 Makua Stream
[MMR-SW-E3-B15 Makua Stream 21.6 10.4 0.22 0.035
[MMR-sw-E3-B16 Makua Stream
[MMR-sw-E3-B17 Makua Stream 17.5 11.7 | 0185 0.027




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

"ETOR | IRON | LEAD. |xvLENE [VAGNESI MANGAN VERCUIVOLYBD oy c) INITRATE-\SSCEIER) O |PERCHL

EPOXIDE S E-p
Unit UslL | Mo | Mo | ueL | Mol | Mo [ ue | Mo | Mo | meiL | Mo | uc | uciL
PRG 001 | 10.95 0.88 018 | 0.73
[mcL 0.20 0.02
Sample Label Location
|[MMR-SW-E3-B18 Makua Stream
[MMR-SW-E3-B19 Makua Stream 12.6 103 | 0.127 0.02
|MMR-SW-E3-819DUP Makua Stream
[MMR-SW-E3-B20 Makua Stream
[MMR-sw-E3-B21 Makua Stream 124 108 | 0114 0.016J
[MMR-SW-E3-B22 Makua Stream
|MMR-SW-E3-BZ3 Makua Stream 10.2 10.6 0.1 0.016J
[MMR-sSw-E3-B24 Makua Stream
[MMR-SW-E4-B01 Makua Stream
[MMR-SW-E4-B02 Makua Stream 167 | 0.002J 9.38 273 0.136
[MMR-sw-E4-B03 Makua Stream
|MMR-SW-E4-BO4 Makua Stream 76 7.91 1.37 0.04
[MMR-SW-E4-B05 Makua Stream
[MMR-Sw-E4-B06 Makua Stream 40.7 783 | 0553 0.047
[MMR-sw-E4-B07 Makua Stream
[MMR-SW-E4-B08 Makua Stream
[MMR-SW-E4-B09 Makua Stream
[MMR-SW-E4-B10 Makua Stream
[MMR-sW-E4-B11 Makua Stream 17.6 | 0.002J 8 0.208 0.038
[MMR-SW-E4-B12 Makua Stream
[MMR-SW-E4-B13 Makua Stream
[MMR-sSw-E4-B14 Makua Stream
[MMR-sw-E4-B15 Makua Stream
|MMR-SW-E4-BlSDUP Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLSs)

Compound
HEESQCH roN | LEAD x%lgr;uz MAGNESI| MANGAN [MERCU|MOLYBD| . . |NITRATE- I?C?STIESAPT O- |PERCHL
EPOXIDE S UM ESE RY | ENUM N o o |XYLENE| ORATE
Unit UclL | MGLL | Mol | ueL | Mo MGIL | uGlL | MeL | mMeL | meiL MGIL | UGIL | uUGL
PRG 0.01 10.95 0.88 0.18 0.73
[mcL 0.20 0.02
Sample Label Location
[MMR-SW-E4-B16 Makua Stream
[MMR-SW-E4-B17 Makua Stream
[MMR-sw-E4-B18 Makua Stream
[MMR-SW-E4-B19 Makua Stream
[MMR-SW-E4-B20 Makua Stream
[MMR-sW-E4-B21 Makua Stream
[MMR-sw-E4-B22 Makua Stream
[MMR-SW-E4-B23 Makua Stream
[MMR-Sw-E4-B24 Makua Stream 4.85 9.44 0.033J 0.015J
[MMR-SW-E4-B25 Makua Stream
[MMR-sw-E4-B27 Makua Stream
[MMR-SW-E4-B28 Makua Stream
[ivresro-1 Punapohaku 0.569J 18.9 0.006J 2.77 0.239J
Stream
[MMR-PS-R3-1 Punapohaku 2.93 8.24 0.06J 1.04 0.459J
Stream
[MMR-PS-R3-2 Punapohaku 3.33 716 | 0.0583
Stream
[MMRPSSW-R1 Punapohaku 1.56 0.72J 10.6 0.011J 2.25 0.289] | 0.27J
Stream
[MMRPSSW-R2 Punapohaku 1.41 11 0.008J 0.008J | 0.012J
Stream
[MMRPSSW-R3 Punapohaku 1.17 11.1 0.008J
Stream
MMRPSSW-R4 Punapohaku 1.33 13.2 0.008J 0.011J
Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound

HEESQCH roN | LEAD X\'(\/II_/EI;IE MAGNESI| MANGAN [MERCU|MOLYBD| . . |NITRATE- I-?ORST::?AF; O- |PERCHL

EPOXIDE S UM ESE RY | ENUM N o o |XYLENE| ORATE
Unit UclL | MGLL | Mol | ueL | Mo MGIL | uGlL | MeL | mMeL | meiL MGIL | UGIL | uUGL
PRG 0.01 10.95 0.88 0.18 0.73
[mcL 0.20 0.02
Sample Label Location
[MMRPSSW-R5 g‘rgg‘;fhak“ 0.663J 13.4 0.007J
[MMRPSSW-R6 gt‘rgiﬁf’hak” 0.053J 21 0.008J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6.

DUP = Duplicate sample to sample sent to EMAX laboratory




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POL;:\ASSI RDX SE"EN'U SODIUM STET\’ANT' STYRENE SU'EFAT SULFIDE THA,\'/IL'U TIN  |[TITANIUM|{TOLUENE| TSS
Unit MG/IL | UGIL | MGIL MGI/L MGI/L UGl | MGIL | MGL MGI/L MGI/L MGI/L UGIL | MGIL
[PrG 0.61 0.18 21.90 | 1,641.09 0.00 723.42

ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location

IMMRKASR2-1 gf‘r';:r';a“”a 3.96J 47.7 0.093 17.8 0.109

IMMRKASR2-2 gf‘rgj:rﬁa“"a 5.83 53.1 0.104 0.068J

IMMR-KAS-R3-1 gf‘rg;';a“”a 4.47] 416 0.073 10.6 0.398 88
IMMR-KAS-R3-2 gf‘rgj:r';a“"a 4.59] 33 0.074 0.824 280
[MMRKASSW-R1 gf‘r';;‘r';a“”a 3.73J 342 | 0072 12,5 0.006J 0.103 11
IMMRKASSW-R2 gf‘rgj:r';a“"a 1.923 32.6 0.067 0.07J

[MMRKASSW-R3 gf‘r';;‘r';a“”a 3.72J 35.9 0.075 0.101

IMMRKASSW-R4 gzg:;a“”a 3.88J 0.005J 37.6 0.079 0.095J

[MMRKASSW-RS gf‘r'g:r';a“”a 4.23) 39 0.08 0.075J

IMMRKASSW-R6E gzg:;a“”a 3.89J 46.1 0.097 0.038J

[MMRKGSR2-1 gfrf:r'nG”'Ch 5.54 311 | 0127 6.64 0.496 39
IMMRKGSR2-2 g:’ri‘:ﬁ“":h 4.38J 27.1 0.115 0.355 31
[MMRKGSR2-3 gfrf:r'nG”'Ch 457 295 | 0127 0.328 26
IMMRKGSR2-4 g:’ri‘:ﬁ“":h 5.87 33.2 0.144 0.336 25
[MMRKGSR2-5 ggf:r'nG”'Ch 467 335 | 0149 0.326 22




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POS:\ASSI RDX SE"EN'U SODIUM STTJT\)ANT' STYRENE SU'EFAT SULFIDE THA,\'/IL'U TIN  |[TITANIUM|[TOLUENE| TSS
Unit MGIL | uGlL | Mo MGI/L MGIL UGIL | MGIL | MGIL MGIL MGI/L MGIL UGIL | MGIL
lPrG 0.61 0.18 21.90 | 1,641.09 0.00 723.42
ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location
[MMR-KGs-R3-1 [(0iahi Gulch 20.7 15.7 0.132 4.86 1.71 222
Stream
[MMR-KGS-R3-2 gmam Gulch 4,65 16 0.111 2.89 497
tream
[MMR-KGs-R3-3 [(0iahi Gulch 3.73] 24.8 0.105 0.277
Stream
[MMR-KGS-R3-4 [(Oiahi Gulch 553 314 | 0162 0.045J
Stream
[umRKSSW-R1 Koiahi Gulch 11.4 6.76 0.132 2.77 0.175 1.4
Stream
MMRKSSW- Koiahi Gulch
R1DUP Stream
IMMRKSSW-RZ Koiahi Gulch 11.4 10.3 0.297 1.89
Stream
[MMRKSSW-R3  [(0iahi Gulch 15.7 0.005J 8.85 0.211 0.198
Stream
[MMRKSSW-R4 Koiahi Guich 15.5 10.1 0.202 0.171
Stream
[MMRISCOR1-1  |Makua Stream 5.87 19.3 0.055 0.007J 0.253 112
|MMRISCOR1-1O Makua Stream
[MMRISCOR1-11 |Makua Stream 4.43] 21.2 0.052 0.243 152
[MMRISCOR1-12 |Makua Stream 3.25J 17.9 0.044 0.2J 0.352
[MMRISCOR1-13 |Makua Stream 4.06J 21.8 0.063 0.602 120
IMMRISCOR1-14 Makua Stream 158
[MMRISCOR1-15 |Makua Stream 3.35) 225 0.057 0.409 94
IMMRISCOR1-16 Makua Stream 80
IMMRISCORl—l? Makua Stream 52
[MMRISCOR1-18 |Makua Stream 4581 | 0.37J 24.2 0.06 0.284 38




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

POTASSI

SELENIU

STRONTI

SULFAT

THALLIU

Compound UM RDX M SODIUM um  |STYRENE E SULFIDE M TIN  |TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 | 1,641.09 0.00 723.42
[mcL 0.05 100.00 0.00 1,000.00
Sample Label Location
I[IMMRISCOR1-19 |Makua Stream 2.87J 24 0.063 0.374 26
IQA[')\AURFISCORL Makua Stream 110
IMMRISCOR1-2  [Makua Stream
IMMRISCORl—ZO Makua Stream 25
|MMRISCOR1—21 Makua Stream 3.34] 27.9 0.069 0.27 22
[MMRISCOR1-22 |Makua Stream 17
IMMRISCOR1-23 Makua Stream 22
IMMRISCOR1-24 Makua Stream 14
|MMRISCOR1-25 Makua Stream 3.43J 26.7 0.069 0.254 13
|MMRISCOR1-26 Makua Stream 3.8J 27.9 0.071 0.282
|MMRISCOR1—27 Makua Stream 10
IMMRISCOR1-28 Makua Stream 13
|MMRISCOR1-3 Makua Stream 4.32) 19.6 0.044 0.145 62
[IMMRISCOR1-31 |[Makua Stream 3.36J 30.5 0.083 0.207
IMMRISCOR1-32 Makua Stream 3.42] 313 0.088 0.194
|MMRISCOR1-36 Makua Stream 5.05 25.8 0.112 0.12
|MMRISCOR1-38 Makua Stream 6.24 24.8 0.121 0.107
IMMRISCOR1-39 Makua Stream 0.29J
|MMRISCOR1-4 Makua Stream 5.02 19.4 0.054 0.458 88
|MMRISCOR1-4O Makua Stream 5.7 22.5 0.11 0.076J
IMMRISCORl-S Makua Stream 200
IMMRISCOR1-6 Makua Stream 5.1 22.5 0.06 0.276 840
[MMRISCOR1-7  |Makua Stream 232
IMMRISCORl-S Makua Stream 4.26J 19.6 0.052 0.244 254




B03-3

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POE':‘ASSI RDX SELIGN'U SODIUM STET\)ANTI STYRENE SU'EFAT SULFIDE THAI\I/ILIU TIN TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MGJ/L MG/L UG/L MGJ/L MGJ/L MG/L MGJ/L MG/L UGI/L MGJ/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location
IMMRISCOR1-9 Makua Stream 4.97] 20.4 0.078 0.775 230
IMMRISCOR1-

COMP Makua Stream 4.02 1.44
IMMRISCOR1-

COMPDUP Makua Stream 1.53
MMR-MSISCO-

BO1-1 Makua Stream 9790
MMR-MSISCO-
|BOl-2 Makua Stream 99
MMR-MSISCO-
|BOl-3 Makua Stream 109
MMR-MSISCO-
|BOl-5 Makua Stream 13
MMR-MSISCO-
|BOZ-1 Makua Stream 14700
MMR-MSISCO-
|BOZ-2 Makua Stream 192
MMR-MSISCO-
|BOZ-3 Makua Stream 4310
MMR-MSISCO-
|BOZ-5 Makua Stream 10
MMR-MSISCO-
|BO3-1 Makua Stream 7080
MMR-MSISCO-
|BOS-2 Makua Stream 227
MMR-MSISCO-
|803-2DUP Makua Stream 229
|MMR-MSISCO- Makua Stream 3020




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POS:\ASSI RDX SELIGN'U SODIUM STET\)/INTI STYRENE SUIEFAT SULFIDE THAI\I/ILIU TIN TITANIUM[TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
IMCL 0.05 100.00 0.00 1,000.00
Sample Label Location
'\BA(';QXMSlSCO' Makua Stream 12
|'\B/I(')\Tl'MSISCO' Makua Stream 1550
|'\BA(')\£|1I_?2'MS|SCO' Makua Stream 127
|'\BA(MR3 MSISCO- \\takua Stream 10280
|'\BA(')\1|_?5'MS|SCO' Makua Stream 10
|'\BA(%§MSISCO' Makua Stream 3160
|'\BA(')\£’I_?2'MS|SCO' Makua Stream 284
|EA(%§MS|SCO' Makua Stream 1200
|'\B/I(')\/E|51'MSISCO' Makua Stream 3300
|EA%$2'MS|SCO' Makua Stream 471
|I\BA(I)\/6I3I_:23:MSISCO- Makua Stream 2770
|:;/|(';/7”?1'MS|SCO' Makua Stream 7700
|'\B/|(')v7|R2 MSISCO- \Mtakua Stream 379
|’|\3A(';4R2|’\DAS|LSCO Makua Stream 372
|MMR'MSISCO' Makua Stream 9850

B07-3




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POL':‘ASSI RDX SELIGNlU SODIUM STET\)ANTI STYRENE SUIEFAT SULFIDE THAI\I/ILIU TIN TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MGJ/L MG/L UG/L MGJ/L MGJ/L MG/L MGJ/L MG/L UGI/L MGJ/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location
MMR-MSISCO-
B0O7-3DUP Makua Stream 9940
MMR-MSISCO-
|BO?-4 Makua Stream 10.5
MMR-MSISCO-
|BOS-1 Makua Stream 7330
MMR-MSISCO-
|BOQ-1 Makua Stream 3930
MMR-MSISCO-
|BlO-1 Makua Stream 2310
MMR-MSISCO-
|BlO-4 Makua Stream 10.5
MMR-MSISCO-
|BlO-4DUP Makua Stream 13
|’I\3/'1'V1R1 MSISCO- |\akua Stream 3.89] 20.4 0.176 15.8 1090
MMR-MSISCO-
|Bll-1DUP Makua Stream 1090
MMR-MSISCO-
|BlZ-1 Makua Stream 3030
MMR-MSISCO-
|BlZ-5 Makua Stream 10.5
MMR-MSISCO-
|BlZ-5DUP Makua Stream 10.5
MMR-MSISCO-
|Bl3-1 Makua Stream 1320
MMR-MSISCO-
|Bl 4-1 Makua Stream 829
|MMR'MSISCO' Makua Stream 964

B15-1




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POL':‘ASSI RDX SELIGNlU SODIUM STET\)ANTI STYRENE SU'EFAT SULFIDE THAI\I/ILIU TIN TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location
MMR-MSISCO-

B15-4 Makua Stream 10.8
MMR-MSISCO-
|Bl6-1 Makua Stream 527
MMR-MSISCO-
|816-4 Makua Stream 145
MMR-MSISCO-
|Bl7-1 Makua Stream 380
MMR-MSISCO-
|818-1 Makua Stream 348
MMR-MSISCO-
|Bl8- 4 Makua Stream 14
MMR-MSISCO-
|Bl9-1 Makua Stream 297
MMR-MSISCO-
|BZO-1 Makua Stream 174
MMR-MSISCO-
|BZl-1 Makua Stream 257
MMR-MSISCO-
|821-4 Makua Stream 11
MMR-MSISCO-
|822-1 Makua Stream 186
MMR-MSISCO-
|BZ3-1 Makua Stream 115
MMR-MSISCO-
|BZ3-4 Makua Stream 11
MMR-MSISCO-
|BZ 4-1 Makua Stream 159
|MMR'MSISCO' Makua Stream 12

B24-4




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POE':‘ASSI RDX SELIGN'U SODIUM STET\)ANTI STYRENE SUIEFAT SULFIDE THAI\I/ILIU TIN TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
[mcL 0.05 100.00 0.00 1,000.00
Sample Label Location
IMMRMSR2-1 Makua Stream 3.42J 31.4 0.075 8.35 1.38 72
|MMR-MS-R3-1 Makua Stream 4.74) 0.61J 13.9 0.361 6.23 0.009J 24.1 9040
IMMR-MS-R3-2 Makua Stream 3.95J 21.6 0.186 16.5 3500
IMMR-MS-RS-S Makua Stream 1.6J 25.9 0.065 0.201 2250
IMMRMSSW-Rl Makua Stream 2.86J 26.1 0.067 6.77 1.08 0.353 2.7
IMMRMSSW-RZ Makua Stream 2.63J 26.6 0.068 0.259
IMMRMSSW-RS Makua Stream 2.14J 27.7 0.071 0.231
IMMRMSSW-R4 Makua Stream 3.33J 29.3 0.077 0.234
IMMRMSSW-RS Makua Stream 3.12J 28.9 0.076 0.169
IMMR-SW-EZ-BOl Makua Stream 5.88 18.7 0.117 3.77 555
IMMR-SW-EZ-BOZ Makua Stream 273
IMMR-SW-EZ-BO3 Makua Stream 5.59 20.7 0.109 2.46 290
|MMR-SW-E2-BO4 Makua Stream 6.26 20.9 0.125 1.65 192
IMMR-SW-EZ-BOS Makua Stream 6.07 20.4 0.263 21.9 4190
|MMR-SW-E2-BO6 Makua Stream 2800
[MMR-sW-E2-B07 |Makua Stream 1810
[MMR-sw-E2-B08 |Makua Stream 1340
IMMR-SW-EZ-BOQ Makua Stream 544
|MMR-SW-E2-BlO Makua Stream 3.45] 0.006J 21.3 0.094 4.54 705
[MMR-sw-E2-B11 |Makua Stream 355
IMMR-SW-EZ-BlZ Makua Stream 220
IMMR-SW-EZ-BlS Makua Stream 183
IMMR-SW-EZ-Bl4 Makua Stream 3.95] 27.8 0.092 2.04 220
[MMR-sw-E2-B15 |Makua Stream 143

[MMR-SW-E2-B16

Makua Stream

100




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POS:\ASSI RDX SELIEN'U SODIUM STE(':\)ANTI STYRENE SU'EFAT SULFIDE THAI\I/ILIU TIN TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 1,641.09 0.00 723.42
[mcL 0.05 100.00 0.00 1,000.00
Sample Label Location
[IMMR-SW-E2-B17 [Makua Stream 90
IMMR-SW-EZ-BlB Makua Stream 2.99J 26.6 0.086 1.27 141
[MMR-sw-E2-B19 [Makua Stream 107
IMMR-SW-EZ-BZO Makua Stream 68
IMMR-SW-EZ-BZl Makua Stream 69.3
[MMR-sW-E2-B22 |Makua Stream 64
IMMR-SW-EZ-BZS Makua Stream 48
|I\BA¥3|§)L?;V E2- Makua Stream 49
|MMR-SW-E2-BZ4 Makua Stream 3.3J 25.8 0.085 0.774 50
IMMR-SW-ES-BOl Makua Stream 8.05 0.012 21.1 0.163 0.009J 10.7 3080
|I\B/|(,)\T;L?;V B3 Makua Stream 3000
[MMR-sw-E3-B02 [Makua Stream 2780
IMMR-SW-E3-BO3 Makua Stream 6.13 0.01J 23.9 0.142 0.014 121 2090
[MMR-sW-E3-B04 |Makua Stream 1620
IMMR-SW-ES-BOS Makua Stream 4.64J 0.01 23.4 0.102 7.38 1230
IMMR-SW-ES-BO6 Makua Stream 1290
IMMR-SW-E3-BO7 Makua Stream 4.34] 0.008J 26.3 0.097 0.009J 6.26 725
[MMR-sW-E3-B08 |Makua Stream 930
IMMR-SW-E3-BOQ Makua Stream 3.79J 24.4 0.066 1.52 42
IMMR-SW-E3-BlO Makua Stream 483
IMMR-SW-E3-Bll Makua Stream 4.23] 0.008J 26.9 0.079 2.94 356
[MMR-sw-E3-B12 |Makua Stream 380
IMMR-SW-E3-Bl3 Makua Stream 3.99J 28 0.078 2.01 228

[MMR-sw-E3-B14

Makua Stream

236




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POL':‘ASSI RDX SELIGNlU SODIUM STET\)ANTI STYRENE SUIEFAT SULFIDE THAI\I/ILIU TIN  |TITANIUM|TOLUENE| TSS
Unit MG/L UG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L MG/L
IPRG 0.61 0.18 21.90 | 1,641.09 0.00 723.42
[mcL 0.05 100.00 0.00 1,000.00
Sample Label Location
[IMMR-SW-E3-B15 [Makua Stream 4.27] 25.2 0.073 1.59 169
[MMR-SW-E3-B16 |Makua Stream 136
|MMR-SW-E3-Bl7 Makua Stream 4J 28.3 0.08 1.23 115
IMMR-SW-ES-BlS Makua Stream 126
IMMR-SW-ES-BlQ Makua Stream 3.09J 25 0.071 0.862 80
|I\B/|1,\{|c)|§)5|§>/v B3 Makua Stream 71
IMMR-SW-E3-BZO Makua Stream 74
IMMR-SW-ES-BZl Makua Stream 4.0 27.1 0.078 0.885 51
[MMR-sw-E3-B22 |Makua Stream 67
IMMR-SW-E3-BZS Makua Stream 4.74] 25.2 0.079 0.71 52
|MMR-SW-E3-BZ4 Makua Stream 58
IMMR-SW-E4-BOl Makua Stream 1.7 5440
IMMR-SW-E4-BOZ Makua Stream 3.69J 12.6 0.078 12.6 3170
IMMR-SW-E4-BOS Makua Stream 0.37] 2650
|MMR-SW-E4-BO4 Makua Stream 3.05J 16.4 0.063 5.83 1010
[MMR-sw-E4-B05 |Makua Stream 828
IMMR-SW-E4-BO6 Makua Stream 3.12J 20.7 0.056 3.16 485
IMMR-SW-E4-BO7 Makua Stream 349
[MMR-sw-E4-B08 |Makua Stream 294
IMMR-SW-E4-BOQ Makua Stream 215
IMMR-SW-E4-BlO Makua Stream 91
IMMR-SW-E4-Bll Makua Stream 4.04] 21.6 0.056 1.38 193
[MMR-sw-E4-B12 |Makua Stream 69

[MMR-sw-E4-B13

Makua Stream

102




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POS:\/ISSI RDX SE"EN'U SODIUM STTJT\)ANT' STYRENE SU'EFAT SULFIDE THA,\'/IL'U TIN  [TITANIUM|[TOLUENE| TSS
Unit MGIL | UGIL | MGIL MGIL MGI/L UGIL | MGIL | MGIL MGI/L MGIL MGIL UGIL | MGIL
lPrG 0.61 0.18 21.90 | 1,641.09 0.00 723.42

ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location

|[IMMR-SW-E4-B14 [Makua Stream 76
[MMR-sW-E4-B15 |Makua Stream 84
|I\BAE?)L?¥V -E4- Makua Stream 87
IMMR-SW-E4-Bl6 Makua Stream 94
[MMR-sw-E4-B17 |Makua Stream 35
[MMR-sw-E4-B18 |Makua Stream 51
IMMR-SW-E4-819 Makua Stream 44
[MMR-sw-E4-B20 |Makua Stream 38
[MMR-sw-E4-B21 |Makua Stream 20
IMMR-SW-E4-822 Makua Stream 28
|MMR-SW-E4-BZS Makua Stream 15
IMMR-SW-E4-BZ4 Makua Stream 3.03J 24.9 0.061 0.351 10
IMMR-SW-E4-825 Makua Stream 11
|MMR-SW-E4-BZ7 Makua Stream 11
IMMR-SW-E4-828 Makua Stream 12
[umrpsR2-1 gggg‘r’n"hak” 461 472 0.15 16.8 0.035J

IMMR-PS-R3-1 gfrre‘gf’nc’hak“ 7.03 29.1 0.067 6.41 0.148 104
[MMR-PS-R3-2 gggg‘r’n"hak” 4.03 26.5 0.06 0.16 55
[MMRPSSW-R1 ggre‘zfn"hak“ 6.5 316 | 0097 8.43 0.006J 0.061J 1.2
[wmRPSSW-R2 gfrggfnc’hak“ 5.58 325 0.099 0.0443 | 0.053J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLSs)

Compound POE;:\ASSI RDX SE"EN'U SODIUM STET\)ANT' STYRENE SU'EFAT SULFIDE THA,\'/IL'U TIN  |[TITANIUM|[TOLUENE| TSS
Unit MGIL | uGlL | Mo MGI/L MGIL UGIL | MGIL | MGIL MGIL MGI/L MGIL UGIL | MGIL
lPrG 0.61 0.18 21.90 | 1,641.09 0.00 723.42

ImcL 0.05 100.00 0.00 1,000.00
Sample Label Location

IMMRPSSW-R3 gfrggﬁ?hak“ 5.98 32.1 0.098 0.045J

IMMRPSSW-R4 gt‘rggﬁfhak” 6.89 37.4 0.117 0.05J

IMMRPSSW-RS gfrggﬁ?hak“ 8.23 35.3 0.117 0.024J

IMMRPSSW-RE g;‘rgg‘r’ﬁhak” 12.8 48.4 0.201 0.003J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6.

DUP = Duplicate sample to sample sent to EMAX laboratory




(Values Below PRGs or MCLs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound

VANADUM | ZNC | 0D | mpcDF | WiCDF | -pCoD | &pebr | rxcor | OSPD | OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
IPRG 0.26 10.95
[mcL
Sample Label Location
|[IMMRKASR2-1 Kaluakauila Stream 0.01J
[MMRKASR2-2 Kaluakauila Stream
[MMR-KAS-R3-1 Kaluakauila Stream 0.017 0.052
IMMR-KAS-R3-2 Kaluakauila Stream 0.031 0.031
|MMRKASSW-R1 Kaluakauila Stream 0.006J 0.005J 4.924 11.22 4.924 11.22 22.15B 13.64X
[MMRKASSW-R2 Kaluakauila Stream 0.009J 0.008J
IMMRKASSW-R3 Kaluakauila Stream 0.006J 0.009J
|MMRKASSW-R4 Kaluakauila Stream 0.01 0.01J
[MMRKASSW-RS Kaluakauila Stream 0.005J 0.011J
[MMRKASSW-R6E Kaluakauila Stream 0.006J
|MMRKGSR2-1 Koiahi Gulch Stream 0.019 0.01J
IMMRKGSRZ-Z Koiahi Gulch Stream 0.013 0.007J
[MMRKGSR2-3 Koiahi Guich Stream |  0.011 0.026
IMMRKGSR2-4 Koiahi Gulch Stream 0.012
IMMRKGSRZ-S Koiahi Gulch Stream 0.011
[MMR-KGS-R3-1 Koiahi Gulch Stream |  0.073 0.055
IMMR-KGS-RS-Z Koiahi Gulch Stream 0.119 0.089
IMMR-KGS-RS-S Koiahi Gulch Stream 0.015 0.109
IMMR-KGS-R3-4 Koiahi Gulch Stream 0.007J 0.024
|MMRKSSW-R1 Koiahi Gulch Stream 0.009J 0.016J 163.4 52.47 35.98 94.79 52.47 8.868I 834.2B 170.7
IMMRKSSW-RlDUP Koiahi Gulch Stream
IMMRKSSW-RZ Koiahi Gulch Stream 0.075 0.091
[MMRKSSW-R3 Koiahi Gulch Stream | 0.013 0.015J
|MMRKSSW-R4 Koiahi Gulch Stream 0.012 0.016J




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLs)

Compound
VANADIUM | ZINC | (o8B | ppcor | eDF | ipcDD. | BpCOR | shCor | OCPP | OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
lPrG 0.26 10.95
[mcL
Sample Label Location
[MMRISCOR1-1 Makua Stream 0.007J 0.015J
[MMRISCOR1-10 Makua Stream
|MMRISCOR1-11 Makua Stream 0.009J 0.011J
[MMRISCOR1-12 Makua Stream 0.011 0.021
[MMRISCOR1-13 Makua Stream 0.022 0.017J
[MMRISCOR1-14 Makua Stream
|MMRISCOR1-15 Makua Stream 0.017 0.014J
|MMRISCOR1—16 Makua Stream
[MMRISCOR1-17 Makua Stream
[MMRISCOR1-18 Makua Stream 0.013 0.009J
[MMRISCOR1-19 Makua Stream 0.013 0.009J
IMMRISCORl—lDUP Makua Stream
[MMRISCOR1-2 Makua Stream
IMMRISCORl-ZO Makua Stream
[MMRISCOR1-21 Makua Stream 0.011 0.01J
[MMRISCOR1-22 Makua Stream
[MMRISCOR1-23 Makua Stream
IMMRISCOR1-24 Makua Stream
[MMRISCOR1-25 Makua Stream 0.01J 0.02J
[MMRISCOR1-26 Makua Stream 0.011 0.01J
IMMRISCOR1-27 Makua Stream
IMMRISCOR1-28 Makua Stream
[MMRISCOR1-3 Makua Stream 0.008J 0.01J
[MMRISCOR1-31 Makua Stream 0.008J 0.01J




(Values Below PRGs or MCLs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound

VANADIUM | ZNC | o850 | WpDF | WxGOF | HpCbD | SHpCOF | rchE | OCPD | OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
IPRG 0.26 10.95
[mcL
Sample Label Location
IMMRISCOR1-32 Makua Stream 0.01J 0.006J
IMMRISCOR1-36 Makua Stream 0.009J 0.016J
|MMRISCOR1-38 Makua Stream 0.007J 0.032
IMMRISCOR1-39 Makua Stream
|MMRISCOR1—4 Makua Stream 0.019 0.028
[MMRISCOR1-40 Makua Stream 0.008J 0.08
[MMRISCOR1-5 Makua Stream
|MMRISCOR1—6 Makua Stream 0.011 0.015J
[MMRISCOR1-7 Makua Stream
[MMRISCOR1-8 Makua Stream 0.01 0.017J
IMMRISCOR1-9 Makua Stream 0.03 0.03
IMMRISCORl-COMP Makua Stream
|'(\:A(’\3A|\|7||:>S|§UOPR1_ Makua Stream

IMMR-MSISCO-BOl-l

Makua Stream

[MMR-MSISCO-B01-2

Makua Stream

[MMR-MsISCO-B01-3

Makua Stream

IMMR-MSISCO-BOl-S

Makua Stream

IMMR-MSISCO-BOZ-l

Makua Stream

[MMR-MSISCO-B02-2

Makua Stream

[MMR-MsISCO-B02-3

Makua Stream

IMMR-MSISCO-BOZ-S

Makua Stream

[MMR-MSISCO-B03-1

Makua Stream

[MMR-MsISCO-B03-2

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLs)

Compound
Total Total Total 1,2,3,4,6,7,8|1,2,3,4,6,7,| 1,2,3,6,7,8-
VANADIUM ZINC HpCDD HpCDF HxCDF -HpCDD | 8-HpCDF HxCDF OCDD OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
IPRG 0.26 10.95
[mcL

Sample Label

Location

|IMMR-MSISCO-B03-
2DUP

Makua Stream

|IMMR-MSISCO-B03-3

Makua Stream

IMMR-MSISCO-BOS-4

Makua Stream

IMMR-MSISCO-BO4-1

Makua Stream

[MMR-MSISCO-B04-2

Makua Stream

[MMR-MsISCO-B04-3

Makua Stream

IMMR-MSISCO-BO4-5

Makua Stream

IMMR-MSISCO-BOS-l

Makua Stream

[MMR-MsISCO-B05-2

Makua Stream

IMMR-MSISCO-BOS-3

Makua Stream

IMMR-MSISCO-BO6-1

Makua Stream

[MMR-MSISCO-B06-2

Makua Stream

[MMR-MsISCO-B06-3

Makua Stream

IMMR-MSISCO-BO7-1

Makua Stream

[MMR-MSsISCO-B07-2

Makua Stream

IMMR-MsISCO-BO7-
2DUP

Makua Stream

|IMMR-MSISCO-B07-3

Makua Stream

IMMR-MsISCO-BO7-
3DUP

Makua Stream

IMMR-MSISCO-B07-4

Makua Stream

IMMR-MSISCO-BOS-l

Makua Stream

[MMR-MsISCO-B09-1

Makua Stream

IMMR-MSISCO-BlO-l

Makua Stream




(Values Below PRGs or MCLs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound
Total Total Total 1,2,3,4,6,7,8(1,2,3,4,6,7,| 1,2,3,6,7,8-

VANADIUM ZINC HpCDD HpCDF HxCDF -HpCDD | 8-HpCDF HxCDF OCDhD OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
IPRG 0.26 10.95
[mcL
Sample Label Location
[MMR-MSISCO-B10-4  [Makua Stream
| - -B10-
ZA[')\AURPMSBCO B10 Makua Stream
IMMR-MSISCO-B11-1 [Makua Stream 0.457 0.257

IMMR-MSISCO-B11-
1DUP

Makua Stream

IMMR-MSISCO-B12-1

Makua Stream

IMMR-MSISCO-BlZ-S

Makua Stream

MMR-MSISCO-B12-
S5DUP

Makua Stream

[MMR-MsISCO-B13-1

Makua Stream

IMMR-MSISCO-Bl4-1

Makua Stream

[MMR-MSsISCO-B15-1

Makua Stream

[MMR-MsISCO-B15-4

Makua Stream

IMMR-MSISCO-Bl6-1

Makua Stream

IMMR-MSISCO-Bl6-4

Makua Stream

IMMR-MSISCO-Bl?-l

Makua Stream

IMMR-MSISCO-BlS-l

Makua Stream

IMMR-MSISCO-818-4

Makua Stream

[MMR-MsISCO-B19-1

Makua Stream

[MMR-MsISCO-B20-1

Makua Stream

IMMR-MSISCO-BZl-l

Makua Stream

IMMR-MSISCO-821-4

Makua Stream

[MMR-MsISCO-B22-1

Makua Stream

IMMR-MSISCO-BZS-l

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLs)

Compound

vanmDIM | ZNC | poBy | tBe | iebr | icbD | BbpcoR | rkcor | OCPP | ocoF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
[PrG 0.26 10.95
[mcL
Sample Label Location
[IMMR-MSISCO-B23-4  [Makua Stream
IMMR-MSISCO-BZ4-1 Makua Stream
[MMR-MSISCO-B24-4  |Makua Stream
[MMRMSR2-1 Makua Stream 0.034 0.022
[MMR-MS-R3-1 Makua Stream 0.838 0.498
[MMR-MS-R3-2 Makua Stream 0.505 0.286
[MMR-MsS-R3-3 Makua Stream 0.009J 0.008J
[MMRMSSW-R1 Makua Stream 0.012 0.017J 5.164X 28.16B
[MMRMSSW-R2 Makua Stream 0.011 0.013J
[MMRMSSW-R3 Makua Stream 0.008J 0.011J
[MMRMSSW-R4 Makua Stream 0.009J 0.008J
[MMRMSSW-RS Makua Stream 0.015 0.009J
[MMR-sw-E2-BO1 Makua Stream 0.102 0.097
[MMR-sw-E2-B02 Makua Stream
[MMR-swW-E2-B03 Makua Stream 0.067 0.233
[MMR-sW-E2-B04 Makua Stream 0.049 0.069
[MMR-sw-E2-B05 Makua Stream 0.702 0.349
[MMR-sw-E2-B06 Makua Stream
[MMR-sw-E2-B07 Makua Stream
[MMR-sw-E2-B08 Makua Stream
[MMR-sw-E2-Bog Makua Stream
[MMR-swW-E2-B10 Makua Stream 0.123 0.088

[MMR-sw-E2-B11

Makua Stream

[MMR-sw-E2-B12

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLs)

Compound
VANADIUM | ZINC | (o8B | ppcor | eDF | ipcDD. | BpCOR | shCor | OCPP | OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
[PrG 0.26 10.95
[mcL
Sample Label Location
IMMR-SW-E2-B13 Makua Stream
[MMR-sw-E2-B14 Makua Stream 0.059 0.126
[MMR-sw-E2-B15 Makua Stream
[MMR-sw-E2-B16 Makua Stream
IMMR-sw-E2-B17 Makua Stream
[MMR-sw-E2-B18 Makua Stream 0.036 0.073
[MMR-sw-E2-B19 Makua Stream
[MMR-sw-E2-B20 Makua Stream
[MMR-sw-E2-B21 Makua Stream
[MMR-sw-E2-B22 Makua Stream
[MMR-sw-E2-B23 Makua Stream
IMMR-SW-E2-823DUP Makua Stream
[MMR-sW-E2-B24 Makua Stream 0.023 0.021
[MMR-sw-E3-B01 Makua Stream 0.375 0.231
IMMR-SW-E3-BOlDUP Makua Stream
[MMR-sW-E3-B02 Makua Stream
[MMR-sw-E3-B03 Makua Stream 0.377 0.205
[MMR-swW-E3-B04 Makua Stream
[MMR-sw-E3-B05 Makua Stream 0.224 0.122
[MMR-sw-E3-B06 Makua Stream
[MMR-sw-E3-B07 Makua Stream 0.182 0.099
[MMR-sw-E3-B08 Makua Stream
[MMR-sW-E3-B09 Makua Stream 0.047 0.09

[MMR-sw-E3-B10

Makua Stream




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

(Values Below PRGs or MCLs)

Compound
vanmDIM | ZNC | poBy | tBe | iebr | icbD | BbpcoR | rkcor | OCPP | ocoF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
[PrG 0.26 10.95
[mcL
Sample Label Location
[MMR-sw-E3-B11 Makua Stream 0.085 0.069
[MMR-sW-E3-B12 Makua Stream
[MMR-sw-E3-B13 Makua Stream 0.061 0.044
[MMR-sw-E3-B14 Makua Stream
[MMR-sw-E3-B15 Makua Stream 0.045 0.036
[MMR-swW-E3-B16 Makua Stream
[MMR-sw-E3-B17 Makua Stream 0.038 0.044
[MMR-sw-E3-B18 Makua Stream
[MMR-swW-E3-B19 Makua Stream 0.029 0.028
[MMR-SW-E3-B19DUP |Makua Stream
[MMR-sW-E3-B20 Makua Stream
[MMR-sw-E3-B21 Makua Stream 0.028 0.023
[MMR-sW-E3-B22 Makua Stream
[MMR-sw-E3-B23 Makua Stream 0.025 0.033
[MMR-sw-E3-B24 Makua Stream
[MMR-sw-E4-BO1 Makua Stream
[MMR-sw-E4-B02 Makua Stream 0.418 0.19
[MMR-sw-E4-B03 Makua Stream
[MMR-sW-E4-B04 Makua Stream 0.175 0.079
[MMR-sw-E4-B05 Makua Stream
[MMR-sw-E4-B06 Makua Stream 0.088 0.108

[MMR-sw-E4-B07

Makua Stream

[MMR-sw-E4-B08

Makua Stream

[MMR-swW-E4-B09

Makua Stream




(Values Below PRGs or MCLs)

Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)

Compound

VANADIUM | ZINC | (o8B | ppcor | eDF | ipcDD. | BpCOR | shCor | OCPP | OCDF
Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
lPrG 0.26 10.95
[mcL
Sample Label Location
|IMMR-SW-E4-B10 Makua Stream
[MMR-sw-E4-B11 Makua Stream 0.037 0.168
[MMR-sw-E4-B12 Makua Stream
[MMR-sw-E4-B13 Makua Stream
IMMR-sw-E4-B14 Makua Stream
[MMR-swW-E4-B15 Makua Stream
IMMR-SW-E4-BlSDUP Makua Stream
IMMR-sw-E4-B16 Makua Stream
[MMR-swW-E4-B17 Makua Stream
[MMR-sw-E4-B18 Makua Stream
[MMR-sw-E4-B19 Makua Stream
[MMR-sw-E4-B20 Makua Stream
[MMR-sw-E4-B21 Makua Stream
[MMR-swW-E4-B22 Makua Stream
[MMR-sw-E4-B23 Makua Stream
[MMR-sW-E4-B24 Makua Stream 0.011
[MMR-sw-E4-B25 Makua Stream
[MMR-sw-E4-B27 Makua Stream
[MMR-sw-E4-B28 Makua Stream
|MMRPSR2-1 Punapohaku Stream
IMMR-PS-R3-1 Punapohaku Stream 0.011 0.038
IMMR-PS-R3-2 Punapohaku Stream 0.012 0.067
[MMRPSSW-R1 Punapohaku Stream | 0.009J 0.009J 5.298X 268
[MMRPSSW-R2 Punapohaku Stream |  0.005J 0.008]




Appendix E - Surface Water Sample Laboratory Data - EMAX Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLs)

Compound
wsoum [ zne | Joa |t [ Tem r2sestelizassi125608 | ocon | ocor

Unit MG/L MGI/L pg/L pg/L pa/L pa/L pg/L pa/L pa/L pg/L
IPRG 0.26 10.95
[mcL
Sample Label Location
|[IMMRPSSW-R3 Punapohaku Stream 0.008J 0.005J
[MMRPSSW-R4 Punapohaku Stream |  0.007J 0.008J
[MMRPSSW-RS Punapohaku Stream |  0.005J 0.008]
[MMRPSSW-R6 Punapohaku Stream 0.006J 0.008J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. DUP = Duplicate sample to sample sent to EMAX laboratory




Appendix E - Surface Water Sample Laboratory Data - Sequoia Laboratory - Reported Values Above Detection Limits
(Values Below PRGs or MCLs)

Compound

Aluminum | Arsenic Barium | Beryllium Boron Calcium [Chromium| Copper Iron Lead
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
PRG 36.50 2.56 0.07 7.30 1.46 10.95 -999.00
MCL 0.01 2.00 0.00 0.10 1.30 0.02
Sample Label Location Sample Date
MMRKGSR2-3 Koiahi Gulch Stream 1/23/2004 3300 3.8J 14 48] 26000 11 7.23 4400 1.23
MMRKASSW-R6-S  [Kaluakauila Stream 2/15/2003 770 2.4 7.33 0.18J 66J 11000 2.73 1000
MMR-KGS-R3-3 Koiahi Gulch Stream 2/28/2004 5600 14 0.18J 52J 23000 17 14 6200
MMRPSSW-R6-S Punapohaku Stream 2/15/2003 27J 2.7 8.1 0.21J 100 27000 3.1 13J

Compound

Magnesium|Manganese| Mercury Nickel | Potassium | Selenium | Sodium | Strontium | Thallium Tin
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
PRG 0.88 0.73 0.18 21.90 0.00
MCL 0.05 0.00
Sample Label Location Sample Date
MMRKGSR2-3 Koiahi Gulch Stream 1/23/2004 13000 36 0.081J 5.9J 3500 27000 120 37J
MMRKASSW-R6-S |Kaluakauila Stream 2/15/2003 11000 3.5 2.9 3300 38000 84 0.12J
MMR-KGS-R3-3 Koiahi Gulch Stream 2/28/2004 12000 55 9.2J 4600 25000 120 0.89J
MMRPSSW-R6-S Punapohaku Stream 2/15/2003 17000 0.86J 3.1 11000 2] 40000 170 0.38J




Appendix E - Surface Water Sample Laboratory Data - Sequoia Laboratory - Reported Values Above Detection Limits (Continued)
(Values Below PRGs or MCLs)

Compound
Total
Titanium |Suspended| Vanadium Zinc

Solids
Unit UG/L MGI/L UG/L UG/L
PRG 0.00 0.26 10.95
MMRKGSR2-3 Koiahi Gulch Stream 1/23/2004 240 10 13 7.5
MMRKASSW-R6-S |Kaluakauila Stream 2/15/2003 30 2.3J
MMR-KGS-R3-3 Koiahi Gulch Stream 2/28/2004 270 18 149
MMRPSSW-R6-S Punapohaku Stream 2/15/2003 1.3 4.5J

Table Flags E = Rerun of Sample by laboratory, X = Semiquantified Result, J = Semiquantified Result

Notes: Table includes listing of values above laboratory reporting limits only. See the complete database for laboratory detection limits and reporting limit

* R1,2,3,4,5,6 at the end of sample name denotes sample round 1,2,3,4,5 or 6. DUP = Duplicate sample to sample sent to EMAX laboratory




Table 1

Date, Time Bottle Number Summary of Analytes
Metals and
MMR-SW-E2- TSS Stream
Explosives
4/06/03 21:58 BO1 X X Makua
4/06/03 22:12 B02 X Makua
4/06/03 22:32 B03 X X Makua
4/06/03 22:56 B04 X X Makua
4/07/03 14:59 B0O5 X X Makua
4/07/03 15:17 B06 X Makua
4/07/03 15:33 BO7 X Makua
4/07/03 15:56 B08 X Makua
4/07/03 16:27 B09 X Makua
4/07/03 16:57 B10 X X Makua
4/07/03 17:27 B11 X Makua
4/07/03 17:57 B12 X Makua
4/07/03 18:27 B13 X Makua
4/07/03 18:57 B14 X X Makua
4/07/03 19:27 B15 X Makua
4/07/03 19:57 B16 X Makua
4/07/03 20:27 B17 X Makua
4/07/03 20:57 B18 X X Makua
4/07/03 21:27 B19 X Makua
4/07/03 21:57 B20 X Makua
4/07/03 22:27 B21 X Makua
4/07/03 22:57 B22 X Makua
4/07/03 23:27 B23 X Makua
4/07/03 23:57 B24 X X Makua
Key

TSS = Total Suspended Solids
Metals and Explosives = Metals by methods 6010B (dissolved and total) and Explosives by Methods
8330




Table 2

Date, Time Bottle Number Summary of
Analytes
MMR-SW-E3- TSS Metals | Explosives |Perchlorates Stream

1/1/04 17:15 BO1 X X X Makua
1/1/04 17:45 B02 X X Makua
1/1/04 18:00 B03 X X Makua
1/1/04 18:15 B04 X X Makua
1/1/04 18:38 B0O5 X X X Makua
1/1/04 18:59 B06 X X Makua
1/1/04 19:19 BO7 X X Makua
1/1/04 19:40 B08 X X Makua
1/1/04 20:11 B09 X X X Makua
1/1/04 20:41 B10 X X Makua
1/1/04 21:11 B11 X X Makua
1/1/04 21:41 B12 X X Makua
1/1/04 22:11 B13 X X X Makua
1/1/04 22:41 B14 X X Makua
1/1/04 23:11 B15 X X Makua
1/1/04 23:41 B16 X X Makua
1/2/04 00:11 B17 X X Makua
1/2/04 00:41 B18 X X Makua
1/2/04 1:11 B19 X X X Makua
1/2/04 1:41 B20 X X Makua
1/2/04 2:11 B21 X X Makua
1/2/04 2:41 B22 X X Makua
1/2/04 3:11 B23 X X Makua
1/2/04 3:41 B24 X X Makua
Key
TSS = Total Suspended Solids
Perchlorate by Method 314.0

[Metals and Explosives = Metals by methods 6010B (dissolved and total) and Explosives by Methods 8330




APPENDIX F

Soil Moisture Content Data



Soil Grain-Size and Moisture Content

Makua Military Reservation, O’ahu, Hawai’i

October - December 2002

sample> | Combl [ Sal 1y wGrauel %0sand s rines Moie

MMRFOXSS 1-2 J050-02 CL 2 18 80 9.1
MMRWOLFSS 1-3 JO50-07 SM 0 53 47 24.2
MMRDEEDSSS 1-1 JO050-11 CL 10 20 70 7.7
MMR 105FASS BLANK JO50-16 ML 9 39 52 7.7
MMRPBPSS 1-1 JO50-17 CL 9 41 50 8.6
MMRWSBPSS 1-1 J050-18 ML 2 7 91 12.9
MMRDPASS 1-2 JO050-20 CL 1 7 92 8.1
MMRAGSS 1-2 J050-23 ML 0 5 95 7.5
MMRMTASS 1-5 JO050-29 ML 0 13 87 11.6
MRMDB SS 1-2 J050-32 ML 0 13 87 7.3
MMRSSMW-3B-5.0 J198-01 ML 0 42 58 14.5
MMRSSMW-3B-10.0 J198-02 SM 4 53 43 16.9
MMRSSMW-3B -15.0 J198-03 SC 1 81 18 20.5
MMRSSMW-3C-10 K241-01 SM 17 42 41 18.5
MMRSSMW-3C-15 K241-02 SM 0 79 21 24.9
MMRSSMW-4C-5 K241-03 SM 0 51 49 8.1
MMRSSMW-4C-15 K241-04 SP 1 95 4 4

MMRSSWM-5-5 K241-05 ML 0 2 98 17.7
MMRSSMW-5-10 K241-06 SM 12 42 46 15.7
MMRSSMW-5-15 K241-07 ML 7 24 69 18.5
MMRSSMW-2-5 J165-01 CL 2 19 79 194
MMRSSMW-2-10 J165-02 CL 0 6 94 32.1
MMRSSMW-2-15 J165-03 CL 0 37 63 33.5
MMRSSMW-3A-5 J165-04 CL 1 43 56 11.9
M MRSSMW-3A-10 J165-05 SC 11 46 43 16.4
MMRSSW-3A-15 J165-06 CL 3 42 55 18.5
MMRCOYTESS 1-8 J083-07 ML 2 28 70 54
MRELKSS 1-4 J083-11 ML 0 5 95 8

MMRELKS 1-5 J083-12 ML 3 30 67 3.3
MMRBUFFALOS 1-2 J083-19 ML 3 6 91 6.7
MMRBUFFLOS 1-3 J083-20 ML 1 3 96 7.8
MMCAASS 1-12 J082-07 ML 1 8 91 5.8
MMRBADGERSS 1-6 J082-15 ML 4 42 54 7.6
MMRBADGERRS 1-10 J082-19 ML 2 13 85 5

MMRCOYOTESS 1-1 J082-20 ML 2 7 91 4.6
MMRDEERSS 1-4 J081-04 SP-SM 0 95 5 2.4
MMRDDEERSS 1-9 J081-09 ML 0 21 79 55




Soil Grain-Size and Moisture Content
Makua Military Reservation, O’ahu, Hawai’i

October - December 2002

Sample ID lguorattr)glr Classsigz:lation % Gravel| % Sand | % Fines I\écc))lr?:gr:?
MMRDEERSS 1-13 J081-13 SM 0 86 14 4.3
MMRDEERSS 1-15 J081-15 SW-SM 0 90 10 3.2
MMRCAASS 1-2 JOog1-17 ML 0 7 93 7.2
MMRCAAASS 1-4 J081-19 CL 0 7 93 2.3
Average 2.7 334 64.0 11.6




APPENDIX G

Phytoremediation Summary



Appendix G
Summary of Preliminary Findings from Phytoremediation Research Project Conducted on
OB/OD Unit Soils at the Makua Military Reservation Project

As part of evaluation of fate and transport for the Makua Military Reservation for the
Environmental Impact Statement (EIS), the preliminary findings of the phytoremediation
research project are summarized. This study provides an important evaluation of the levels of
explosives in the shallow soils in the vicinity of the OB/OD area.

Greenhouse studies were performed to evaluate the ability of tropical plants to reduce
concentrations (remediate) metals and energetic contaminated soils present at the Makua
Military Reservation (MMR). A total of 12 plant species (8 native to Hawaii and 4 non-native)
were tested for their ability to phytoaccumulate metals and phytodegrade energetic compounds
during a three-month long greenhouse study conducted at the University of Hawaii.

The greenhouse study showed that none of the plants tested accumulated significant
amounts of heavy metals (Table G-1). This finding was consistent with the metals
concentrations measured in plant tissue sampled from the dominant species present within the
OB/OD unit. These results were interpreted to reflect the non-bioavailable nature of the metals
present in the Makua soils.

Table G-1. Metals Concentrations Measured in Plants Collected from the OB/OD Unit and
in Plants Grown in OB/OD Soil During Greenhouse Study (Before and After 3-Month
Growth Period in OB/OD Soil).

Koa Haole Guinea grass | Koa Haole Guinea grass I Koa Haole | Guinea grass Klu

Concentration Start Concentration End Concentration Measured in Plants
— Greenhouse Study (ppm)* Greenhouse Study (ppm)® Collected from the OB/OD Unit (ppm)®
eta
u

Ni 0 0 11 2.7 1.7 2.3 3.7
Pb 0 0 2.8 6.2 0.9 0.2 0.3
Zn 204 48.0 18.5 82.6 35.1 112 27.4

Concentrations are average of 5 replicates

“Concentrations are average of 3 treatments (15 replicates)

*Guinea Grass concentration is average of 3 plants, Koa Haole is average of 2 plants and Klu is a single plant

The interpretation of the energetics experimental data was confounded by the low
concentration and heterogeneous distribution of the energetics contamination present in the site
soils at the start of the experiment (Figure G-1). Small reductions in some energetic compound
concentrations were observed during the course of the three-month greenhouse study for some



plants compared to no-plant controls. For instance, the dominant grass species present within the
OB/OD unit, Guinea Grass, appears to have reduced the concentration of RDX and HMX in site
soils compared to both non-plant controls and the eleven other plant species tested (Figure G-1).

08
@no plant @no plant
18 W guinea grass M guinea grass

07

RDX (mg/kg)
HMX (mg/kg)

02

low medium high low medium high
Irrigation Regimes Irrigation Regimes

Figure G-1: RDX and HMX Concentration Measured in OB/OD Unit Soil (No-Plant Control and
Guinea Grass) at the Conclusion of 3-Month Greenhouse Study

However, the small reductions observed in some energetic compound concentrations
between the beginning and the end of the greenhouse experiment may not be solely due to
phytodegradation. For instance, leaching tests conducted on the OB/OD unit soils showed that
RDX can be mobilized from the soil (five individual leaching tests conducted on OB/OD soils
yielded aqueous RDX concentrations ranging from 0.49-0.82 mg/L, from starting concentration
in the soil that varied from 1.2 to 1.6 mk/kg) and it is also possible that some of these compounds
may have been taken up to a limited degree into the plant’s root and shoot during the course of
the experiment.

The research found that one of the energetic compounds, DNT, was heterogeneously
distributed within the soil matrix. It is believed that DNT is present in near-surface OB/OD unit
soils in the form of small nuggets of various size and as a result, traditional sampling techniques
may not adequately quantify the true concentration of this energetic present in site soils. A
follow-on composite sampling experiment conducted on OB/OD soils verified the heterogeneous
distribution of DNT within the soil matrix and researched sample preparation methods for
reducing contaminant heterogeneity within the analyzed soil.

The concentration of some energetic compounds (RDX, HMX and TNT) appears to have
declined by roughly an order of magnitude over levels measured within the unit while it was still
actively used during the mid-1980s (Figure 2). This observation and the greenhouse study
results suggest that the energetic contamination generated by range activity within Makua soils
undergoes natural, perhaps plant mediated, degradation, with breakdown half-lives on the order
of between two to five years. Figure 2 also shows that the RDX, TNT, and HMX concentrations



for 5 different studies of OB/OD soils all show an average value of less than 10 mg/kg, with
most studies showing an average of less than 1 mg/kg
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Figure G-2: Mean Energetic Concentrations Measured in OB/OD Unit
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Makua Valley Geology and Numerical Model

Executive Summary

A numerical model was constructed to simulate the groundwater flow and potential
transport of explosives constituents within the groundwater system that underlies Makua
Valley. The region that was modeled consisted of the roughly 4,170 acre hydrologic
basin that includes the two major valleys (Makua and Kahanaha Iki) that drain into
Makua stream and Koiahi Gulch. The numerical model created extended from the ridges
that surround these valleys to the Waianae coast of the island of Oahu.

The U.S. Geological Survey models MODFLOW (McDonald and Harbaugh, 1986) and
MT3D (Zheng, 1990) were used to simulate groundwater flow and transport,
respectively. After calibrating the model by adjusting the hydraulic parameters of the
various basalt and sedimentary units within the model domain to match measured water
levels within the valley, the model was used to simulate groundwater flow and the
migration of the energetics compound RDX (1,3,5-trinitro-1,3,5-triazine), which has been
found in sub-surface soil and lysimeter samples collected from beneath two separate
potentially impacted areas (i.e., the OB/OD Area and the Impact Area).

Conservative assumptions incorporated into the numerical simulations indicate that a
plume of RDX emanating from the OB/OD unit area could be detected in the down-
gradient monitoring well MW-5 as well as the near-coast nested arrays of wells that were
installed during this investigation prior to migrating off the military reservation. The
numerical simulation results indicate that there is a possibility for the development of a
plume of energetic constituents (i.e. RDX) as a result of infiltration into the groundwater
system that underlies the valley. In the worse case scenario, where no retardation or
attenuation is assumed to occur to the RDX during transport through either the several
hundred foot thick vadose zone beneath the OB/OD unit or within the underlying
groundwater system, a roughly 750 meter wide plume containing 0.002 mg/L RDX is
simulated to reach the Makua shoreline after 50 years of travel through the groundwater
system. However, when the natural effects of attenuation and retardation within just the
vadose zone are considered during contaminant transport, there is a considerable
reduction in the size and concentration of the simulated plume, which results in the plume
not reaching beyond a few thousand meters of the major impacted areas within the valley.
It should also be noted that there is no evidence that groundwater in the inland portions of
Makua is currently impacted by energetic constituents, or that groundwater reaching the
shore has ever contained measurable levels of RDX or other energetic constituents.



Introduction

A numerical model was constructed to simulate the groundwater flow and potential
transport of explosives constituents within the groundwater system that underlies Makua
Valley. The objectives of this modeling effort are to:

e Simulate the groundwater flow direction beneath the valley;

e Simulate groundwater flow velocities; and

e Evaluate the potential for migration of explosive compounds in groundwater to
the shoreline at Makua.

The following sections describe the background geologic and hydrogeologic information
that was used to construct the numerical model and document the modeling activities and
results.

1.0 Physical Setting

The region that was modeled consisted of the hydrologic basin that includes the two
major valleys that drain into Makua stream and Koiahi Gulch. The model extends from
the ridges that surround these valleys to the coastline along the western shore of the
island of Oahu. The upper reaches of Kahanaha Iki and Makua valleys are separated by a
volcanic ridge that extends approximately half-way down the military reservation. The
two ephemeral streams that flow down these valleys join at the down-gradient end of the
central ridge. Stream flow within the valley occurs only during infrequent intense rain
events that typically occur no more than a few times a year.

1.1 Site Geology

Makua Valley is located within the eroded remnant of Waianae Volcano, which was
active between 2.9 to 3.9 million years ago (Presley et al., 1997). The overall
stratigraphy of the volcano consists of two volcanic formations; the shield building
Waianae Volcanics and the post-shield building Kolekole Volcanics (Langenheim and
Clague, 1987). The ridgelines surrounding Makua Valley are comprised of lava flows of
the Lualualei and Kamaileunu Members of the Waianae Volcanics. The Lualualei flows
are predominately comprised of olivine-phyric tholeiitic basalts while the late-shield
stage Kamaileunu flows are comprised of more plagioclase-phyric basalts and hawaiites
that form a caldera-filling sequence elsewhere on Waianae. The post-shield lava flows of
the Palehua Member of the Waianae Volcanics cover the high-elevation portions of the
ridgelines at the back of Makua Valley. Post-shield volcanism on Waianae lasted over a
relatively brief 150,000 year period between 2.9 and 3.05 million years ago (Presley et al,
1997). Figure 1 shows the overall geology of Waianae Volcano.

Waianae Volcano had a well-developed caldera centered near the back of Lualualei and
Waianae Valleys, and two major rift zones: a prominent north-west rift zone, well
defined by a complex of sub-parallel dikes trending approximately N50°W, and a more



diffuse south rift zone, trending between S20°W to due south. The axis of the major
northwest trending rift zone appears to be located just to the south of Makua Valley, with
high densities of dikes prominently exposed in the ridgeline that separates Makua and
Keaau valleys. Figure 2 shows the results of field measurements of dike width and
orientation made in near-continuous exposures located along the shoreline and the
ridgeline to the north of Makua Valley and along the ridgeline to the south of Makua on
August 3, 2003. The dike intensity measured to the south of Makua is roughly 5% while
the intensity throughout much of the rest of the valley is approximately 1%, suggesting
that the main rift zone was located just to the south of Makua.

It is also notable that the mean width of dikes in the vicinity of Makua is quite wide.
Figure 3 shows the variation in mean dike width measured at various outcrops on
Waianae Volcano, including the three exposures measured north and south of Makua
Valley. The density and width of dikes in the shield building stage volcanic flows that
form the ridgelines to the north and south of Makua undoubtedly retard the seaward flow
of groundwater within the ridgelines, creating somewhat elevated groundwater levels
within the inland portions of these ridgelines.

Geologist originally assumed that valley formation on Hawaiian volcanoes was largely
due to the work of erosion. However, recent seismic reflection and submersible vehicle
observations have revealed that much of the western half of the original volcanic edifice
of Waianae collapsed to the west in the form of at least three major blocks (Moore et al.,
2001). These slump deposits are believed to have been formed by relatively slow,
intermittent slip along fault planes of massive sections of the original western half of
Waianae Volcano. Presley et al. (1997) speculate that the initial formation of large
valleys on Waianae’s leeward coast, including Makua, occurred at the same time
(roughly 3 million years ago) as the onset of eruption of Kolekole Member lavas and that
the two events were causally linked.

Figure 4 is a block diagram that depicts the sub-surface geology beneath Makua Valley.
The basement rock beneath Makua is comprised of dike intruded, shield building lavas,
with higher dike intensities being present in the shoreline areas of the valley. The middle
portion of the valley is underlain by at least 110 m of weathered alluvium and detritus
that covers the bedrock surface. Based on the boring log for Monitoring Well MW-5,
located approximately 2300 m inland from shore, the thickness of the sediments extends
from 70 m (235 ft) above mean sea level (msl) to at least -40 m (-125 ft) msl. Near shore
sediment thickness is believed to extend to greater depths than observed in MW-5. The
boring log for MW-05 shows fine-grained sediments (i.e., primarily terrigenous silts)
overlying somewhat coarser grained terrigenous sediments (i.e., primarily silty and
clayey sands).

The depth of erosion of the valley has been greatly impacted by Pleistocene era changes
in sea level. Figure 5 shows the large variations in sea levels that have occurred within
the Pleistocene era based in part upon fossil carbonate algal and coral reef complexes
studied in Hawaii. The probable remnants from the Kaena high stand of sea level
roughly 440,000 years ago are observed to the west of the dirt access road that runs into



the southern portion of the military reservation (above Kaiahi Gulch). At the time of the
last maximum buildup of ice mass during the last Ice Age, approximately 18,000 years
ago, sea level was approximately 120 to 130 meters below its current level. It is likely
that the down cutting near the central portion of the shoreline at Makua extended to at
least this depth. The rapid rise of sea level due to the melting and retreat of the great
continental ice sheets largely dictated the stratigraphy of deposits present in the near-
shore portions of Makua. The drilling that has been conducted in the coastal portion of
the military reservation extended to a depth of approximately -25 m msl and revealed the
presence of calcareous sands to a depth of approximately -15 m msl. Beneath these sands
to a depth of at least -25 m are clays and basaltic boulders. During the period of greatest
glacial melting, approximately 2,000 to 3,000 years ago, sea level reached a maximum
elevation of between 1 and 2 meters above present sea-level. The fall of sea level over
the period 2,000 years BP to its present elevation led to sandy accretion of strand plains
that further extended Oahu’s coastal plains. The lithified sand dunes and calcareous sand
deposits encountered in the coastal portion of the Makua military reservation were likely
deposited around the time of this former high stand of sea some 2,000 years ago.

1.2 Groundwater Occurrence and Quality

Groundwater is found within the Waianae Basalts and the valley sediments, with the
direction of groundwater flow generally towards the shore (i.e., generally west) where it
ultimately discharges into the ocean environment. The presence of dikes suggests that
there may be areas of impounded water where the groundwater elevation is many feet
above the elevations observed in monitoring wells in the alluvial areas. This has not been
confirmed for Makua Valley; however, nearby Makaha Valley contains a shaft with
groundwater elevations of approximately 300 m msl (Takasaki, 1971). Stearns and
Vaksvik (1935) reported the presence of several small seeps within Makua Valley issuing
from both the north and south side of the valley. Their combined average daily flow was
estimated to be less than 10,000 gallons (Stearns and Vaksvik, 1935). These small seeps
may simply reflect drainage from localized perched zones present within the inland
portions of the valley.

According to the USGS (Nichols, et al., 1996), groundwater beneath the eastern flank of
the Waianae Range in the vicinity of Makua Valley flows within the basalt aquifer
towards the Schofield Plateau. It is believed that the ridge crest at the back of the valley
roughly corresponds to the location of the groundwater divide where recharge occurring
to the west of the ridge ultimately flows towards the western shoreline at Makua while
that falling to the east of the ridge ultimately flows towards the coast in the vicinity of
Mokuleia. For the purposes of the model discussed herein, it was assumed that the crest
of the ridge forms the effective inland edge of the recharge area that contributes to
groundwater flow beneath Makua.

The thick trough of terrestrial alluvium present within the central portion of Makua
Valley is generally poorly permeable, with groundwater flow likely being concentrated in
discontinuous lenses of stream gravel deposits. Few if any valley-floor groundwater
bodies of any consequence are found in valley fill deposits on the island of Oahu, but
rather they typically act chiefly as a water barrier to flow within the underlying or



adjacent basement rock (Wentworth, 1951). Monitoring wells located within a few
hundred meters of shore at Makua indicate that groundwater elevations are a few feet
above sea level. A monitoring well (MW-5) located within the alluvial sediments in the
center of Makua Valley approximately 2,300 meters from shore has a groundwater
elevation of approximately 4.6 m msl (15 ft). Assuming that the groundwater surface
elevation reflects a shape that is consistent with that expected of a Ghyben-Herzberg lens,
then the bottom of the fresh groundwater lens within the alluvium at MW-5 is
approximately -180 m msl at this location (i.e., approximately 40 times the elevation of
the water table above sea level).

The groundwater in near-shore wells at Makua have historically contained relatively low
concentrations of total dissolved solids (TDS) and chloride ion compared to other coastal
wells in the Waianae area. In well 3213-06 (also referred to as Oahu Well No. 277-101),
the chloride concentration measured in 1967 was 218 mg/L (Takasaki, 1971). This well
lies at the northern end of the mouth of Makua Valley, and it was drilled through
alluvium in the upper 3.5 m (12 feet) and hard rock of the Waianae volcanics down to the
bottom of the well at 15 m bgs (50 feet bgs). The highest and lowest water levels
measured in this well since 1965 have ranged between 1.98 and 2.41 m msl (6.49 and
7.92 feet above mean sea level). The slightly elevated groundwater level measured in
this well is consistent with an impounded groundwater system. Monitoring wells drilled
near the center of the valley and penetrating only into alluvium show groundwater
elevations of around 1 meter at distances of approximately 200 to 300 m inland from
shore.

1.3 Hydraulic Characteristics

The ridgelines surrounding Makua Valley are composed of dike intruded basalt erupted
during the shield building phase of volcanism on Waianae. The presence of these dikes
may lead to conditions of groundwater impoundment, especially where the dike
intensities are high and the dikes extend to elevations significantly above sea level.
However, in areas where the dikes are cut by erosion to depths below sea level and have
been subsequently buried by terrigenous sediments, impounded groundwater is likely to
seep into the overlying sedimentary material through which it will eventually flow
towards the coast. Along the northern and southern seaward boundaries of Makua
Valley, the density of dikes is sufficiently dense to retard the seaward movement of
groundwater.

There are no known direct measurements of the hydraulic characteristics of the basaltic
rock within Makua Valley. The presence of dikes throughout much of Makua Valley
suggests that the entire valley is located either within the northwest rift zone or within the
marginal dike complex of Waianae Volcano. The dike complex basalts of the Waianae
range are characterized by low-to-moderate permeability.

Slug test measurements made at the monitoring wells and clusters of monitoring wells at
MW-1, -2, -3, and -4, yielded hydraulic conductivity values of between 0.12 to 23 m/d
(0.4 to 75 ft/d, mean of 13 ft/d) for the near-coast sediments encountered in this area.
Slug test results of valley filling sediments in MW-5 indicated an estimate for hydraulic



conductivity in this well of approximately 7 m/d (23 ft/d). The calcareous coastal
sediments are expected to have a somewhat higher overall hydraulic conductivity than
those of the valley filling sediment.

1.4 Water Balance

A water balance was performed for Makua Valley using annual estimates for rainfall,
runoff, evapotranspiration, and recharge for the Makua and Waianae coast areas
(Takasaki, 1971; Shade and Nichols, 1996). The estimate for annual rainfall within the
watershed of Makua Valley is approximately 12 Mgal/d, with annual precipitation
ranging from approximately 20 inches along the coastline to around 75 inches in the
easternmost ridges of the valley. Figure 6 is an annual rainfall distribution map for the
Makua Valley area (Takasaki, 1971) along with the location of tipping rain gauges that
have been installed in and around Makua Valley over the past four years. The table
below summarizes the monthly rainfall data collected over the past year at the rain
gauges installed as part of this study.

Table 1: Makua Valley Monthly Rainfall Totals in Inches

Makua | Makua | Makua | Makua | Makua | Makua | Makua | Makua
Month 1 2 3 4 5 6 7 8
November-02 3.96 211 4.7 5.74 8.01
December-02 0.81 0.39 1.03 0.86 0.91 0.5 0.83 0.74
January-03 7.74 1.47 8.64 7.58 11.91 4.6 10.22 8.15
February-03 2.31 1.2 451 6.38 6.97 3.42 6.54 5.4
March-03 6.48 3.52 8.65 5.4 6.16 5.54 5.85 5.14
April-03 3.49 1.84 5.47 2.22 2.79 2.62 2.83 2.42
May-03 0.03 0.05 0.18 0.15 0.13 0.07 0.08 0.04
June-03 1.09 0.52 15 1.25 0.78 0.14 0.83 0.79
July-03 0.95 0.53 0.91 0.99 0.86 0.52 0.69 0.58
August-03 0.34 0.07 0.24 0.16 0.08 0.00 0.03 0.05
2003 Rain to Date 22.43 9.20 30.10 24.13 29.68 16.91 27.07 22.57

Runoff forms a relatively low percentage of the water balance, with an estimate of only
8% of rainfall becoming runoff (Shade and Nichols, 1996). Continuous streamflow
records are available for gauging stations on streams in nearby Makaha Valley since July
1959. These records show that runoff is generated only during heavy rainfall events that
occurs a maximum of a few times a year. Additionally, during relatively low rainfall
events, runoff from the upper reaches of the valleys may infiltrate in the lower reaches of
the valley and never enter the ocean as stream flow (Takasaki, 1971).

Evapotranspiration is a relatively large component of the water balance, comprising
approximately 63% of the rainfall that falls over the Waianae region of Oahu (Shade and
Nichols, 1996). The primary vegetation cover is kiawe in the lowlands and a mixture of
haole koa, klu and various grasses in the inland portions of the valley floor. These plants
are phreatophytes and are estimated to consume 6 million gallons of groundwater from
the Waianae area daily.



The water budget analysis by Shade and Nichols (1996) indicated that approximately
32% of rainfall recharges the groundwater system over the Makua Valley area. With an
estimated valley-wide rainfall amount of 12 Mgal/d, there is an estimated 4 Mgal/d of
recharge entering the valley’s aquifer system. In general, the distribution of recharge is
greatest over the flanks of the ridges where soil is relatively thin and rainfall is greatest,
especially over the higher elevations of the model area. Recharge is moderate over the
valley sediments, and negligible over the lower elevation, coastal portions of the valley.
The distribution of recharge in Makua is presented in Shade and Nichols (1996). Figure 7
depicts the distribution of recharge over the modeled area that has been extrapolated from
this USGS report.

2.0 Model

The groundwater system beneath Makua Valley was simulated using a numerical model
to estimate the timing and concentration of explosives constituents reaching the coast via
groundwater flow. The U.S. Geological Survey models MODFLOW (McDonald and
Harbaugh, 1986) and MT3D (Zheng, 1990) were used to simulate groundwater flow and
transport, respectively. The Department of Defense Groundwater Modeling System
(GMS) was used to construct the model mesh and served as a graphical processor that
interfaced with MODFLOW and the MT3D module.

For the purpose of simulating the groundwater flow and transport that may be occurring
in the center of the valley near the OB/OD area, it is assumed that the groundwater
system boundaries are the same as the watershed area. Thus, the model domain contains
the entire Makua Valley watershed that extends from the coast to the ridgelines that
surround the valley. The entire model covers an area of approximately 6.5 square miles.
Figure 8 shows the lateral extent of the numerical model along with the finite difference
grid employed in the model.

A finite difference grid with rectangular cells was overlain onto the model area. The cell
dimensions are each approximately 72 meters oriented in an east-west direction by 60
meters in a north-south direction. The grid cells overlying the watershed area were active
in the model, while the cells lying outside the watershed were inactive in the model.
There were twelve horizontal layers in the model of the following thicknesses:

e The upper model layer (L1) was 4.9 meters thick extending from 5 meters above
msl to 0.1 m above msl.

e The second model layer (L2) was 5.1 meters thick extending from 0.1 m msl to -5
m msl.

e The third model layer (L3) was 7.5 m thick extending from -5 m to -12.5 m msl.

e The fourth layer (L4) was 10.5 m thick extending from -12.5 to -23 m msl.

e The fifth layer (L5) was 15 m thick extending from -23 to -38 m msl. This
represented the bottom of the valley filling alluvium, occurring within the center
of the valley.

e The sixth layer (L6) was 22 m thick extending from -38 to -60 m msl.

e The seventh layer (L7) was 30 m thick extending from -60 to -90 m msl.



The eighth layer (L8) was 45 m thick extending from -90 to -135 m msl.

The ninth layer (L9) was 65 m thick extending from -135 to -200 m msl.

The tenth layer (L10) was 95 m thick extending from -200 to -295 m msl.

The eleventh layer (L11) was 140 m thick extending from -295 to -435 m msl.
The twelfth layer (L12) was 165 m thick extending from -435 to -600 m msl.

The bottom of the mesh, at -600 m msl, is considered to be below the active groundwater
flow zone and below a depth that would influence the migration of contaminants that
infiltrate into the groundwater system within Makua Valley.

Attempts were made to incorporate the variable-density groundwater flow model
SEAWAT (Guo and Langevin, 2002) into these simulations to evaluate the effects of
seawater intrusion in the coastal environment. However, it was not possible to link the
MODFLOW/MT3D and SEAWAT models. Since the effects of variable-density flow on
contaminant transport within the shallow groundwater system would only be of
significance in the coastal areas of the valley, the non-density dependent simulations
utilized in this investigation are considered sufficient to characterize the potential
transport of energetic contaminants within the inland portion of Makua valley, including
the area extending from the OB-OD unit to the military reservation boundary along
Farrington Highway.

2.1 Boundary Conditions
The boundary conditions for the model are as follows:

e No flow boundaries were established along the ridgelines forming all but the
western boundary.

e The western boundary was simulated as a drain that extended through the entire
thickness of the model. The drain was set at a constant head elevation of 0.1 m.
The conductance of the drain was varied during the calibration, as described
below.

e No pumping wells were simulated since there are no active wells within the
model domain. However, a well was placed in the center of the OBOD area to
allow tracking of the direction of groundwater flow from that area.

Figure 8 shows an outline of the model area and the location of the drain within the
model.

2.2 Model Area Attributes

Hydrogeologic parameters, such as recharge, hydraulic conductivity, storage coefficient,
specific yield, and porosity, were distributed over the model domain. Each is described
below.

Recharge. The distribution of recharge was taken from Shade and Nichols (1996), and
Figure 7 presents this distribution. The amount of recharge input into the model was
based on Takasaki’s rainfall distribution (Takasaki, 1971) and totaled 4 Mgal/d. Using
Shade and Nichols distribution, there were three recharge rates: high, medium, and low.



The high recharge rate was established to be double the medium rate, and the low
recharge rate was established to be one-third the medium rate. Therefore, to obtain a
regional recharge rate of 4 Mgal/d, the recharge rates for high, medium, and low areas
were assigned values of 0.3 m/yr, 0.15 m/yr, and 0.05 m/yr.

Hydraulic Conductivity Values. Hydraulic conductivity values were distributed
according to the type of geologic material present. The hydraulic characteristics were
estimated from data used in previous modeling studies in the Hawaiian islands and were
modified by varying them in the model to obtain acceptable agreement between measured
and model-calculated water levels. The parameter distribution assigned to the model was
as follows.

e Terrigenous valley sediments were found beneath Kahanahaiki and Makua
Valleys, but only in the upper five model layers (L1 through L5, i.e., down to a
depth of -38 m msl); the width of the valley sediments narrows in layer L5 to
approximate the narrowing of the valley bottom. Due to the presence of coarser
sediments in the lower 15 m of the boring log for MW-5, higher hydraulic
conductivity values were assigned to the layer L5.

e Calcareous coastal sediments were found at the near-shore end of the valley, but
only in the upper two model layers (L1 and L2, i.e., down to a depth of -30 m
msl)

e Dike-complex and marginal dike complex basalts underlie the entire valley and
coastal sediments (i.e., for layers L6 through L12), and they also comprises the
surrounding ridges of the model (i.e., for all model layers, L1 through L5). In
order to simulate the extremely high intensity of dikes observed in the southern
flank of Makua Valley, much lower values were assigned, analogous to those
used by OKi (1999) in Molokai. Similarly, since the northern coastal area trends
sub-parallel to the orientation of the dikes, this narrow coastal area was also
assign a low value for hydraulic conductivity.

Porosity, Specific Yield, Storage Coefficient, and Dispersivity. Porosity values were
set at 0.1 for basalt material and 0.2 for sedimentary material. These values correspond
with standard textbook values (Freeze and Cherry, 1979). Specific yield was estimated to
be 75% of porosity, or 0.075 and 0.15 for basalt and sedimentary materials, respectively.
Storage coefficient values used for dike-intruded basalt in this model were 0.02
(Williams and Soroos, 1973, as presented in Hunt, 1996). The storage coefficient value
used for sedimentary material was 0.001, based on Freeze and Cherry (1979).
Longitudinal dispersivity coefficient values, as estimates of aquifer material
heterogeneity, were assigned as 50 m for the basalt material and 25 m for the sedimentary
material. Values for transverse and vertical dispersivity were set at a tenth the value of
the longitudinal dispersivity.

The values for the hydrogeologic framework parameters for each geologic material type
(i.e., dike-complex basalts, valley sediments, and coastal sediments) are provided in
Table 1.



Table 1: Calibrated Groundwater Flow Model Parameters, Makua Valley

Parameter Near-Shore Valley Dike-Complex
Sediments Sediments Basalt
10 m/d upper; 25

Horizontal K 25 m/d m/d lower 4 m/d

Vertical Anisotropy 0.1 0.1 1

Porosity 0.2 0.2 0.1

Specific Yield 0.15 0.15 0.07

Storage Coefficient 0.001 0.001 0.001

Longitudinal

Dispersivity 25m 25m 50m

Transverse

Dispersivity 25m 2.5m 5m

Vertical Dispersivity 25m 25m 5m

Notes:
m = meters

m/d = meters per day

2.3 Sensitivity Analysis

A sensitivity analysis was performed in order to identify the set of hydraulic parameters
(i.e., hydraulic conductivity and drainage conductance) that best represent the system and
also identify those parameters that most affect the groundwater system. Through the
sensitivity analysis, recharge was kept constant at 4 Mgal/d, as estimated from Takasaki’s
(1971) annual rainfall distribution and spatially distributed according to the map provided
All sensitivity analyses were conducted using flow
simulations, where the simulation was run until steady state was achieved.

by Shade and Nichols (1996).

sensitivity analysis showed the following:

e Hydraulic conductivity values for the sediment areas had a significant impact on
groundwater levels at the calibration points both near shore and inland. Because
of the prevalence of dikes in the basalt material underlying the valley,
groundwater flow in the center of the valley occurs primarily in the sedimentary
fill material. Assignment of higher hydraulic conductivity values to the
sedimentary material allows water to flow more freely through the sediments and
into the ocean, leading to a reduction in simulated groundwater levels.

e Hydraulic conductivity values for the dike complex basalts significantly influence
the groundwater levels in the sediments and at all the calibration points.
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interpretation is that the basalt material forms the bottom of the sedimentary fill,
and more restrictive flow within the basalt also causes water levels to rise in the
overlying sedimentary deposits.

Hydraulic conductivity values in the coastal sediments most affect the simulated
near-shore groundwater levels, but also somewhat affect groundwater elevations
at inland locations within the sedimentary fill. Consequently, the value of
hydraulic conductivity for coastal sediments most affects the simulated
groundwater elevation in the near-shore calibration point.

Drain conductance for the coastal discharge boundary had a relatively small
influence on the simulated groundwater levels. This influence was most felt at the
near-shore calibration point where it had only a small impact, unless very low
(less than one m?/d/m) or very high conductance values (greater than 1000
m?/d/m) were used.

The depth of the drain along the coastal boundary influenced the discharge of
groundwater from the system, as a result of the assignment of a specified head to
the boundary cells that were designated as a drain. The sensitivity analysis looked
at the assignment of the drain either over the upper four layers, which would be
analogous to discharge of freshwater down to a depth of -23 m, the approximate
depth of the lens at the ocean boundary, or through the entire thickness of the
model boundary. When simulating a four-layer drain, the discharge at the ocean
boundary was constrained to the upper four layers, which lead to higher simulated
inland heads than are observed. As a result, the hydraulic conductivity of the
inland model mesh corresponding to the basalt was increased to lower the inland
heads to the levels measured in Well MW-5. The resultant simulated travel times
were a minimum of 20% longer than the times simulated when the entire coastal
boundary was assigned to be a drain. The longer travel times resulted from the
flatter nature of the simulated hydraulic gradient in the interior of the model mesh
in the four layer thick drain simulation. In order to be conservative, the
simulation results obtained by assigning the entire thickness of the coastal
boundary as a drain were used since this resulted in shorter travel times through
the valley.

In order to raise groundwater levels within the northern coastal section of the
model to match the groundwater elevations measured in well 3213-06, a zone of
low permeability was included in this region of the model. This area corresponds
to a relatively high concentration of dikes that outcrop along the shore and near
the northern boundary of the simulated groundwater basin.

2.4 Calibration Criteria

During the calibration of the numerical model, values for hydraulic conductivity were
varied in five zones, with the range in values and justification for this range presented as
follows:

Shallow valley-filling sediments (L1 to L4). Slug tests from shallow wells
indicate values ranging from approximately 0.4 to 23 m/d. This formed the range
tested during calibration. However, based on the boring log from MW-5 and the
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geologic model, it is inferred that the shallow valley-filling sediments have lower
permeability than deeper valley-filling sediments.

Deep valley-filling sediments (L5, only). A slug test from MW-5 showed a value
for hydraulic conductivity of approximately 7 m/d. Based on the boring log from
MW-5 and the geologic model, it is inferred that the deeper valley-filling
sediments have higher permeability that shallow valley-filling sediments. The
range tested was from 7 to 50 m/d.

Near-shore sediments (occurring in L1 to L5). Slug test indicate values ranging
from approximately 0.4 to 23 m/d. This formed the range tested during
calibration.

Basal dike-complex and marginal dike complex basalts underlying the entire
model area except near shore on the northern end of the valley, and a wedge
trending approximately northwest-southeast beginning at the southern extent of
the near-shore sediment outcrop. The value for the northern zones was modified
to achieve a head elevation that corresponded to Well 3213-06. The value for the
southern region was selected to be consistent with values used by Oki (1999) for
the East Molokai dike complex (0.07 m/d); the value of this parameter used in the
model had no practical effect on groundwater flow in the center of the valley.
Recharge was held constant at 4 Mgal/d. Increases in recharge decreased the
travel time of constituents to the shore, and decreases in recharge increased the
travel time. When recharge was increased to 6 Mgal/d, the travel time to the
shore was reduced by approximately 25%, and head values at calibration points
moderately increased.

Three calibration points were established for the area based upon the location of existing
monitoring and water supply wells in the valley.

Monitoring well MW-3 is a cluster of monitoring wells located approximately in
the center of the valley approximately 250 m from shore. The screened interval
for the deepest well, MW-3C, lies within the coastal sediment zone and L4 of the
model, and it extends from approximately -24 to -27 m msl. The target
groundwater elevation for calibration was approximately 0.9 m (3 ft) msl.

Well 3213-06 is located approximately 150 m from shore near the northern end of
the valley. The screened interval for this well lies within the dike-intruded basalts
and L2 of the model and extends from just above sea level to approximately -2.5
m msl. The groundwater elevation for calibration was approximately 2.3 m (7 ft)
msl.

Monitoring well MW-5 is located approximately 2,300 m inland within the
approximate center of the model area. This well is located approximately 500 m
west of the OB/OD unit. The screened interval for this well lies within the valley
sediments and layer L2 of the model and extends from approximately -33 to -38
m msl. The groundwater elevation for calibration was approximately 4.5 m (15
ft) msl.

MW3 and MW-5 were installed as part of the overall environmental investigation of
Makua Valley.
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2.5 Calibration

During the calibration, recharge was held constant at 4 Mgal/d, based on the estimated
annual recharge of 32% of total precipitation (Shade and Nichols, 1996). All simulations
for calibration were run to steady state where groundwater elevations ceased changing
with respect to time. The following provides a brief discussion of the calibration
parameters and the justification for choosing the values ultimately considered as
appropriate for the calibrated model. Figure 9 shows the distribution of groundwater
elevations over the simulated area.

Dike-complex Basalts. The sensitivity analysis showed that water levels at the
calibration points were very sensitive to changes in hydraulic conductivity values for the
dike-complex basalts. The sensitivity analysis showed that the values for hydraulic
conductivity were towards the lower end of the range presented in Hunt (1996). This is
supported by the orientation of the dikes nearly parallel to shore. A hydraulic
conductivity of 4 m/d (13 ft/d) was used to represent the dike-complex basalts. This unit
was considered to have vertical isotropy, since the presence of vertically oriented dikes
creates relatively low horizontal permeability. This parameter was not significantly
sensitive to head distribution in the calibration points.

Coastal Sediments. The coastal marine and fluvial sediments are considered to have
relatively high permeability compared to the upper layers of the fluvial and alluvial
sediments of the valley, while the values of hydraulic conductivity for the coastal and
valley sediments worked in concert to have a considerable impact on groundwater levels
at the calibration points. During calibration, hydraulic conductivity values were
maintained to be at least twice and no more than one order of magnitude the value for the
shallow inland valley sediments. In order to get the relatively low groundwater
elevations observed in MW-3, hydraulic conductivities had to be relatively high. The
value of 25 m/d produced a calibration head of 1.1 m at a distance of 250 m from shore,
and this value was considered sufficient for the model calibration where the criteria was
0.9 m.

Terrigenous Valley Sediments. Slug tests from MW-5 showed a value of
approximately 7 m/d for the deeper valley sediments. Due to the nature of slug tests, this
value was considered to be at the relatively low end of the range of possibilities for this
unit. When values close to 7 m/d were used, groundwater levels were too high. The
value producing the calibration criterion of 4.5 m occurred using the hydraulic
conductivity value of 25 m/d, or a value that was the same as the coastal sediments. The
hydraulic conductivity for the shallow valley sediments was lowered to 10 m/d to match
the reduction in permeability inferred from the boring log.

Drain Conductance. Drain conductance was distributed over all twelve layers along the
shoreline. The sensitivity analysis showed that this parameter value did not greatly affect
the simulated inland head levels, and only moderately influenced the near shore
simulated heads. A value of 5 m?/d/m was found to produce groundwater levels close to
the calibration criteria.
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The results of the calibration indicated that the travel time for contaminants entering the
groundwater system at the OB/OD area was approximately 12,000 days (33 years) to
flow to shore. This travel time does not consider the time it may take for water or a
contaminant to move through the unsaturated zone. Also, this time does not consider
retardation and attenuation of a contaminant traveling within the groundwater system.
Fine tuning the variations in hydraulic conductivity and conductance did not produce
appreciable changes in the simulated travel time.

2.6 Contaminant Transport

Contaminant transport in the valley was simulated in order to evaluate the potential
migration of explosives contaminants into the coastal environment. The following
assumptions were made during the transport simulations:

e RDX is the only contaminant of concern for transport, as it is the most prevalently
detected compound, and it is the only explosives constituent that appears to be
mobile based on detections in soil leachate and lysimeter water collected from the
OB/OD area in Makua Valley.

e The simulated RDX concentration in recharge was established from the detected
concentration measured in lysimeters installed within the OB/OD area. The
maximum concentration observed was 6 mg/L and the average measured
concentration was 2.55 mg/L. This average concentration was used during
simulation of potential impacts from the OB/OD area. A five-acre area of
potential contamination was assumes as a practical worst case scenario for the
model. In addition, a column numerical model was run to estimate the effects of
retardation and attenuation in the vadose zone on contaminant concentrations (see
Section 3.9.2 of the hydrogeologic investigation report). These results showed
that the concentration of RDX diminished to 6.7% of the surface concentration
during downward migration to the underlying groundwater flow system.
Therefore, a second scenario was simulated considering the effects of attenuation
and retardation which effectively lowered the recharge concentration to 0.16
mg/L (i.e., a concentration that is 6.7% of 2.55 mg/L).

e An area of potential environmental impact to groundwater is the Impact Area,
consisting of a 35-acre area lying west of the OBOD area. Tetra Tech (Tom
Whitehead, email communication, June, 2003) estimated up to 8 grams of RDX is
generated each year from use of explosives in the Impact Area. Based on leachate
tests, it would be expected that 43% of the 8 grams, or 3.44 grams, may be mobile
in groundwater. Thus, the 3.44 grams of RDX was distributed over the Impact
Area through recharge, yielding a recharge concentration for RDX of 0.156 mg/L.
A second scenario was simulated considering the effects of attenuation and
retardation which effectively lowered the recharge concentration to 0.01 mg/L
(i.e., 6.7% of the 0.156 mg/L).

e Transport simulations were run for 18,250 days, or 50 years. This time was
selected, in part, because this is approximately the length of time that explosives
have been used in Makua Valley.
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2.7 Results of Contaminant Transport

The results of the four contaminant transport simulations are shown in Figures 10 to 13
and described as follows:

1. For simulation of the OB/OD area where no retardation or degradation of the
contaminant was assumed in the vadose zone (practical worst case scenario),
transport simulations show levels of RDX reaching the shore at a maximum
concentration of approximately 0.002 mg/L (i.e., approximately 3 times the US
EPA Region IX PRG value of 0.00061 mg/L), and a plume width at the shore of
approximately 750 meters (i.e., the width where concentrations exceed the PRG).
The maximum simulated concentration in the plume was located directly beneath
the OB/OD area and was 0.51 mg/L. Figure 10 shows the plume that develops
from the 50-year practical worst case simulation of RDX contaminated recharge
from the OB/OD Area.

2. For the simulation of the OB/OD area where attenuation and retardation within
the vadose zone was applied, a small plume developed that extended slightly
more than half-way to the shore. The maximum simulated concentration was 0.01
mg/L, or approximately 15 times the US EPA Region IX PRG value of 0.00061
mg/L. Figure 11 shows the plume that develops in the vicinity of the OB/OD
Area from the 50-year simulation that considered the effects of attenuation and
retardation during migration of the RDX through the vadose zone. Under this
realistic simulation scenario, the simulated plume does not reach the shoreline
after 50 years of travel time.

3. For the simulation of the Impact Area where no retardation of the contaminant
was assumed in the vadose zone (practical worst case scenario), transport
simulations show levels of RDX reaching shore at a maximum concentration of
approximately 0.0015 mg/L (i.e., approximately 2.5 times the US EPA Region IX
PRG value of 0.00061 mg/L), and a plume width at the shore of approximately
600 meters. The maximum simulated concentration in the plume was observed
directly beneath the Impact Area and was 0.013 mg/L. Figure 12 shows the
plume that develops from the 50-year practical worst case simulation of RDX
contaminated recharge from the Impact Area.

4. For the simulation of the Impact Area where attenuation and retardation within
the vadose zone was applied, a very small plume developed that extended no
more than one-third the distance from the Impact Area to the shore. The
maximum concentration was 0.0012 mg/L, or approximately 2 times the US EPA
Region IX PRG value of 0.00061 mg/L. Figure 13 shows the plume that develops
in the Impact Area from the 50-year simulation that considered the effects of
attenuation and retardation during contaminant migration through the vadose
zone.

The assumptions employed during the transport simulations that may affect the overall
results are as follows:

e Conservative assumptions were used throughout these simulations in choosing

values for hydraulic conductivity and initial concentrations in potentially
impacted areas. For example, higher permeabilities were given to the deeper zone
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of the terrigenous valley filling sediment (L5) compared to overlying horizons,
thus concentrating the flow and hence migration in this horizon. Also, porosity
values and specific yield for the sediments were chosen to represent the low end
of the expected range for the sediments (i.e., the porosity values were 0.2 and the
specific yield values were 0.15).

e All simulations did not consider fully the effects of unsaturated flow within the
vadose zone. In all cases, the simulations considered contaminant transport to
occur with concentrations starting at the water table. The ground surface at the
OB/OD and Impact Areas lie at least 75 m (250 ft) above the water table. The
travel time for contaminants to move through this thickness of sediments was not
considered for the first scenario from each of the potential source areas. Only in
the second of the pair of simulations for each source area are the effects of
attenuation and retardation within the vadose zone considered.

e All simulations did not consider attenuation and retardation along the
groundwater flow path (i.e., within the saturated groundwater flow system).
Consideration of these effects would greatly reduce simulated concentrations and
the size of the resultant plume.

e Recharge was held constant at 4 Mgal/d, with the spatial distribution of recharge
being based on the work of Shade and Nichols (1996).

2.8 Model Conclusion

The numerical simulation results indicate that there is a possibility for a plume of
energetics constituents (i.e. RDX) to develop within the alluvial sediments beneath
Makua Valley. However, when the natural effects of attenuation and retardation are
considered during contaminant transport through the vadose zone, there is a considerable
reduction in the size and concentration of the simulated plume, which results in the plume
not reaching the shore. It should also be noted that there has been no direct indication that
groundwater in the inland portions of Makua is currently impacted by energetic
constituents, or that groundwater reaching the shore has ever contained measurable levels
of RDX or other energetic constituents. The numerical simulations suggest that the
contaminant plume that would be generated if the energetic compounds were to reach the
deep groundwater system underlying the OB/OD and Impact Areas would be detected at
the array of monitoring wells installed during this investigation prior to reaching the
shoreline.
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APPENDIX H-2

Groundwater Modeling with SEAWAT



1 APPENDIX H-2 Groundwater Modeling with SEAWAT

The original project workplan called for running numerical simulations for Makua Valley
using a density-dependent code that would allow the transition from freshwater to
seawater within the aquifer system to be simulated. Initial attempts to simulate the three
dimensional flow of groundwater within Makua using the USGS code SEAWAT failed
due to persistent numerical instabilities. As a result, the fate and transport analysis
performed in the draft EIS document utilized the non-density dependent numerical codes
MODFLOW and MT3D to simulate groundwater flow and contaminant migration within
the valley. As a result of reviewers comments to the draft EIS, we have performed
additional numerical simulations using the SEAWAT code. Instead of attempting to
perform full three-dimensional simulations, groundwater flow within a representative
cross section that extended from the back of the valley to two kilometers offshore and
which ran through the OB/OD area was simulated using the code (Figure 1). The results

of these density-dependent simulations are discussed in the following sections.

1.1 Cross-Sectional Model Construction

A cross-sectional model of Makua Valley was constructed to simulate the lateral and
vertical flow field within the aquifer. The cross-sectional model used the three-
dimensional finite-difference code SEAWAT-2000 (Langevin et al., 2003). The
SEAWAT model was designed to simulate variable-density groundwater flow and solute
transport in three dimensions. SEAWAT-2000 was designed by combining a modified
version of the flow model MODFLOW-2000 and the transport model MT3DMS into a
single computer program. Visual MODFLOW v.4.1 was used to construct the model
mesh and served as a graphical pre-processor that interfaced with the SEAWAT model.
The model was run in two dimensions by restricting the model to a single row. This
allowed multiple simulations utilizing various combinations of hydraulic parameters and
recharge values to be completed in a reasonable period of time. The initial set of
hydraulic and recharge parameters utilized were the same as used in the
MODFLOW/MT3D simulations reported in the draft EIS and are shown in Figure 2.

The two-dimensional model simulated the behavior of the basal aquifer beneath Makua
Valley, which extends roughly 6.5 kilometers inland from the coast to the crest of the



Waianae range. The cross-sectional model was extended to run offshore two kilometers.
Recharge was added to the top of the model using the distribution calculated by Shade
and Nichols (1996) (see Figure 7 of original modeling report). All recharge to the model

was assumed to have a concentration of 10 mg/L chloride.

1.1.1 Model Mesh

The finite-difference mesh used in the two-dimensional model is 8,500 meters long and
600 meters deep and consists of 5,100 cells. The typical grid cell was 100 meter long, 10
meter high and 10 meter wide. The mesh extends two kilometers off-shore and 6,500

meters inland.

1.1.2 Boundary Conditions

The on-shore perimeter of the active mesh was considered a no-flow boundary. The
aquifer bottom was also treated as a no-flow boundary and was set at 600 meters depth.
The aquifer bottom was deep enough to include the entire freshwater-lens thickness
throughout the model. The top of the model was set at 0 meters elevation to assure that all
of the cells in the model remained saturated. The profile of the contact between the
aquifer and the Pacific Ocean was based upon bathymetric contours provided in the 7.5-

minute United States Geological Survey map of the Makua/Kaena Point area.

The cells corresponding to ocean water were treated as river cells. Each ocean cell was
assigned a constant concentration of 19,000 mg/L chloride, a river/ocean “stage” of 0
meters, a stream bed bottom elevation of -20 meters (top two layers were assigned a
bottom elevation of -9 meters), and an overall conductance of 10,000 m?day. The
conductance value was adjusted between values of 0.01 to 50,000 m%day during the
simulations to match the head levels measured in near-shore wells. Simulations were
also run where the offshore ocean/land contact was simulated as a constant head (0
meters) and constant concentration (19,000 mg/L) boundary. The use of these two
different coastal boundary conditions resulted in only minor differences in simulated
head and concentration in the immediate vicinity of the shoreline when a river layer

conductance value of greater than 500 m?/day was used.



1.1.3 Model Zones

The same spatial distribution of hydraulic properties used in the original
MODFLOW/MT3D simulations was used in this model. The modeled zones correspond
to terrigenous valley sediments, calcareous coastal sediments, dike complex basalts and
marginal dike complex basalts. The terrigenous valley sediments were subdivided into a
lower permeability upper unit and a higher permeability lower unit. Figure 2 shows the

distribution of the various hydrologic zones used in the model.

1.1.4 Recharge

Recharge was applied to the model from the top layer. The lateral distribution of
recharge applied to the model was taken from the USGS water budget analysis performed
for the island of Oahu by Shade and Nichols (1996) as well as on Takasaki’s rainfall
distribution in the area (Takasaki, 1971). Three recharge rates were applied to the area
with the high recharge areas being assigned a value of 0.3 m/year, the medium recharge
area being assigned a value of 0.15 m/year and the low recharge area being assigned a

value of 0.05 m/year (Figure 2).

1.1.5 Hydraulic Characteristics Used in Model
The following set of hydraulic parameters was initially evaluated in the cross-sectional
model:

> Coastal Sediments = Ky = Ky = 25 m/day; K, = 2.5 m/day

Valley Sediments (Shallow) = K, = Ky = 10 m/day; K, = 1 m/day
Valley Sediments (Deeper) = Ky = Ky = 25 m/day; K, = 2.5 m/day
Marginal Dike Zone Basalt = K = Ky = 3.5 m/day; K; = 3.5 m/day
Dike Zone Basalt = K, = Ky = 0.1 m/day; K, = 0.1 m/day
Longitudinal Dispersivity =25 m

Horizontal/Longitudinal Dispersivity = 0.1

YV VvV Vv ¥V Y VY V

Vertical/Longitudinal Dispersivity = 0.1

These parameters were the same parameters that were used in the three dimensional
MODFLOW/MT3D model constructed for the valley for the draft EIS. Slight differences



in simulated heads from those obtained by the MODFLOW model were expected for the
following reasons: 1) in the vicinity of the coastline different boundary conditions were
employed (the MODFLOW model terminated at the coast at a drain while the SEAWAT
model extends two kilometers offshore); 2) the MODFLOW model was a three
dimensional model while the SEAWAT simulation was run as a two-dimensional cross
sectional model; and 3) the SEAWAT model simulates the movement of groundwater

resulting from the difference in densities of freshwater and saltwater.

1.1.6 Simulated Development of Freshwater Lens in Makua Valley

The SEAWAT model was run until a steady-state basal lens developed within the aquifer
from recharge with 10 mg/L chloride being applied to an initially salt filled aquifer
(19,000 mg/L chloride). Hydraulic head and salinity levels stabilized after roughly
100,000 days of simulation time. The steady state model was run for 150,000 days to
generate initial head and chloride files to “hot-start” the transient simulations that
evaluated the travel time for particles released from the vicinity of the OB/OD unit

(located 2,500 meters inland) to reach the shoreline.

When the hydraulic/recharge parameters used in the original MODFLOW/MT3D model
were input into SEAWAT, a simulated head of 1.1 meters at 300 meters inland and 3.3
meters 2,200 meters inland from the shoreline were generated. The simulated head in the
vicinity of the shoreline (300 meters) was close to the measured value of 1.0 meters in
near-shore monitoring wells installed on the Makua Military Reservation during the
sampling investigation conducted for the EIS but significantly lower than the head
measured in monitoring well MW-5 (4.6 meters) located 2,200 meters inland. The
simulated travel time for a conservative particle released from the OB/OD area (2,500
meters inland) to reach the shoreline was greater than 100 years using the same
parameters as used in the original EIS model. Figure 3 shows the fresh water lens that
developed along with the travel path taken by a particle released from the OB/OD area
for this set of recharge and aquifer hydraulic properties.

In order to more closely match the simulated head with the measured head at MW-5, the
recharge to the model was increased until the simulated head at 2,200 meters inland from

the shoreline reached 4.6 meters. The overall recharge to the model was increased by



50% to increase the inland heads to 4.6 meters. This also led to an elevated simulated
head of 1.3 meters at a point 300 meters inland from the shoreline (i.e. greater than the
1.0 meter water level measured). This simulation result was used as the base-case
simulation which was used to compare the effect of changing various hydraulic

parameters on simulated travel times.

The base-case simulation resulted in a travel time of 90 years from the OB/OD area to the
shoreline (Figure 4). The effect of decreasing/increasing the hydraulic conductivity,
decreasing/increasing the anisotropy and decreasing the porosity/specific yield of the
shallow valley sediments on the simulated travel times of particles released from the
OB/OD unit are compiled in Table 1 and depicted in Figures 5 to 7. These alternative
simulations resulted in travel times ranging from 45 to greater than 100 years for a
conservative particle to travel from the OB/OD area to the shoreline. As the hydraulic
conductivity of the upper valley sediments is reduced, the released particle tends to travel
in a more downward direction in order to reach the underlying higher conductivity layer
associated with the lower valley sediments. The high K simulation depicted in Figure 5
shows the travel path resulting from assigning the same hydraulic conductivity to the
upper and lower valley sediments. Increasing the anisotropy of the hydraulic
conductivity of the upper valley sediments leads to the released particle traveling in a
more horizontal direction. Reduction of the porosity of the upper valley sediments from
0.2 to 0.1 and the specific yield from 0.15 to 0.07 resulted in the simulated travel time
being reduced by half (from 90 to 45 years).

Table 1: Simulated Travel Times Resulting from Changing Hydraulic Conductivity
of Shallow Valley Sediment

Shallow Valley Sediment Travel Time Hydraulic Property of Shallow Valley Sediment
Parameter Adjusted (Year) Ky Ky K, S Porosity

Base Case 90 10 10 1 0.15 0.2
High Conductivity 63 25 25 25 0.15 0.2
Low Conductivity >100 5 5 0.5 0.15 0.2
No Anisotropy 93 10 10 10 0.15 0.2
High Anisotropy 79 10 10 0.1 0.15 0.2
Decrease Porosity 45 10 10 1 0.07 0.1




1.1.7 Simulated Migration of RDX Plume

The stable freshwater lens developed using the base-case hydraulic/recharge parameters
was used as initial head/concentration conditions for a 100-year simulation of RDX
migration from the OB/OD area. These simulations assumed that 0.16 mg/L RDX
continuously entered the water table in a 100-meter wide (4,300 to 4,400 meters in the
model grid) area associated with the OB/OD area at a flux rate of 0.00082 m/day. The
RDX concentration used in this simulation was the same value assumed in the previous
MODFLOW/MT3D simulations performed for Makua Valley. These concentration and
flux estimates are very conservative and likely greatly overestimate the actual amount of
RDX likely to enter the groundwater system beneath the OB/OD area. For instance, the
Draft Environmental Impact Statement prepared for Makua estimates that 8 grams per
year of RDX residue would be generated in near-surface soils within the Company
Combined-Areas Assault Course at Makua as a result of live-fire exercises. In
comparison, this modeling simulation assumes that approximately 47.9 grams of RDX

per year enter the aquifer system in the vicinity of the OB/OD area.

No retardation of the RDX was assumed during the simulation. Figures 8 and 9 show the
RDX plume simulated to develop from the OB/OD area source. The simulation indicates
that RDX would reach the shoreline at a concentration equal to the tap water preliminary
remediation goal (0.61 pg/L) after roughly 50 years of travel within the aquifer due to the
effects of dispersion. However, the high concentration (>0.4 pg/L) portion of the plume
is simulated to have only migrated roughly 500 meters down-gradient of the OB/OD
source area after 100 years. Again, this is a worse case scenario that is simulated to
provide information on what the plume might look like should it reach off-site receptors.
A review of this simulation also suggests that the wells installed within the valley in
conjunction with preparation of the EIS would have detected RDX had this compound
reached the aquifer beneath the OB/OD area at the concentrations and flux rates assumed

in the model.
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Appendix |
Unsaturated Zone Modeling

As part of the groundwater modeling effort for the Makua Military Reservation EIS a
vadose zone (unsaturated zone) model was completed. This was done to estimate the impact of
retardation on RDX concentration. It is possible that as water infiltrates downward from the
OB/OD area or the impact area that RDX, which was detected in the shallow lysimeters at the
OB/OD area, could travel with the groundwater. However, the concentration would be reduced
by retardation of RDX in the soil matrix.

It is estimated that the groundwater beneath both the OB/OD area and the impact area has
an elevation of approximately 25 feet. With and elevation of the OB/OD area of 450 feet, this
would result in a 425 feet thick unsaturated zone. The vadose zone model is created to evaluate
retardation of RDX in this thick unsaturated zone.

This vadose zone model is created as a column model as shown in Figure I-1. The
FEMWATER model along the Groundwater Modeling System (GMS) pre- and post-processor
was used. Recharge on the top of the model was assumed to be 18 cm/yr (7.2 inches), which
assumes 3 large rainfall events equal to the February 14, 2003 rainfall event. Dispersion
coefficient in the lateral and transverse direction were 100 and 10 feet, respectively. Effective
porosity was assumed at 0.20, with a hydraulic conductivity of 0.10 feet/day, which is indicative
of the clay/silt material encountered in the OB/OD area. A distribution coefficient of 1.8
Liter/Kg is used with a percent organic carbon of approximately 1%. The RDX concentration
for the input infiltrating water was taken as 2.55 mg/l, which is the approximate average RDX
concentration of the lysimeter samples. The model was run for 15 years, a time period

necessary for the model to reach steady-state conditions.



Figure 1-1 shows the distribution of RDX from top to bottom in the column model. The
concentration on the top of the model are 2.55 mg/l, with the concentrations on the bottom of the
model being 0.16 mg/l. These results are used as input into the MODFLOW and MT3D
modeling, for runs that include retardation of RDX, that are described in Appendix H and

Section 3.9.2



Figure 1.1
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Laboratory Quality Assurance Consulting

97 Puhili Street Phone: (808) 969-9424
Hilo, Hawaii 96720 Fax: (808) 969-9094
e-mail: gbdhilo@gte.net

Data Validation Summary

Makua Military Reservation
2002 & 2003 Sampling Events

January, 2005

An EPA Level 3 data verification report was performed for DIMCO, a contractor to the
Army Engineer Research and Development Center Waterways Experiment Station, which
described the quality of 73 sets of laboratory testing data for the subject project. The validation
was performed on the analyses of:

Volatile Organic Compounds (VOCs) by EPA Method 8260B and 8021,
Semivolatile organic compounds by EPA Method 8270C,

Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270C/SIMS and
EPA Method 8310,

Dioxins and furans by EPA Method 8290,

Chlorinated pesticides by EPA Method 8081A,

Polychlorinated biphenyls (PCBs) by EPA Method 8082,

Chlorphenoxy herbicides by EPA Method 8151A,

Total petroleum hydrocarbons by EPA Method 8015,

Explosives by EPA Methods 8330 and 8332,

Total metals by EPA Method 3050/1311/6010C, 7470A, and 7471A, and
Common anions and physical inorganic parameters by ion chromatography, probe,
and/or colorimetric wet chemistry.

YV V

YVVVVVYVY

This verification report consists of this narrative, which describes the criteria used by
Quality by Design (QBD) for each analysis that was reviewed; a summary of data qualifier flags;
copies of the laboratory reports with any corrections marked in red ink; updating of the electronic
data deliverable with any data qualifier flags, and copies of any communications with the
laboratory that occurred during the validation process.
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Validation Criteria

The validation was performed using the reporting format and criteria for recommending
data qualifying flags for the data sets as described in EPA’s "Functional Guidelines for
Evaluating Inorganics Analyses,” as revised, 1994; EPA’s "Functional Guidelines for
Evaluating Organics Analyses,” as revised, 1999; the “Hydrogeologic Investigation Work Plan,
Makua Military Reservation, October, 2002 (QAPP); or using criteria listed in the method
referenced. Validated data may have been qualified for any of several reasons:

PwbPE

By the laboratory before receipt by the reviewer;

Because of laboratory deviation from the designated method;

Because the data might not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data verification was a check of the laboratory’s typewritten report and consisted
only of the items below:

1.

2.

Issues

Timeliness and a Check for Errors, including requested deliverables,
preservation, cooler temperatures, holding times, and chain-of-custody.

A Review of the Laboratory Report, checking the narrative, pagination, and for
signature.

Blank Results and Checks for Contamination, including trip blanks and both
field and laboratory checks for contamination.

Surrogate Recovery, where appropriate.

Laboratory Control Sample (LCS) Analysis, including Quality Control Check
Samples or Laboratory Control Samples.

Duplicate Sample/Matrix Spike/Matrix Spike Duplicate Analysis, reviewed
against precision and accuracy criteria specified by the method or by project DQOs.
Reported Detection Limits, checking reporting limits against the contract required
limits.

Field Duplicates and Other Quality Control. For samples that were identified as
field duplicates or co-located collections, reproducibility was evaluated by
calculating the relative percent difference.

Laboratory Contact, in which communications with the laboratory, if any, were
identified.

QBD has flagged 5,114 of 43,857 points (11.7 percent) with data qualifiers for the
following reasons:
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> A total of 230 data points (4.5 percent of the total number of qualifiers) were

flagged as "R" to indicate that the result is unusable because more than one result
was reported for the sample. In order to consolidate the results into a single set of
results for each sample, data for which more technically valid results were
available were flagged “R".

> 29.5 percent of the total number of qualifiers were from 790 data points that were
flagged as "J" and 719 data points that were flagged “R" because of holding time
or preservation issues. Some samples were delivered to the laboratory after being
held for up to two months, and some water samples for VOC analysis were
collected in wide-mouth jars with headspace and later transferred into 40 ml VOA
vials.

> A total of 1,909 data points (37.3 percent of the total number of qualifiers) were
detected at levels above the detection limit but less than the laboratory’s
quantitation/reporting limit, and were flagged “J".

> A total of 222 data points (4.3 percent of the total number of qualifiers) were
revised to be not-detected due to blank contamination, as described in the “five-
times” and “ten-times” rules for common and uncommon laboratory contaminants
in Functional Guidelines.

> Of the remaining 1,244 data points that were flagged (24.3 percent of the total
number of qualifiers), no obvious patterns were noted. Small numbers of
qualifiers were applied due to serial dilution exceedences; to surrogate, blank
spike, or matrix spike failures due to matrix issues; and to miscellaneous but non-
systematic problems.

Data Quality Objectives

Precision is a measure of the agreement or reproducibility of analytical results under a
given set of conditions. The overall replicate results, consisting of matrix spike/matrix spike
duplicate (MS/MSD), blank spike/blank spike duplicate (BS/BSD), and sample/sample duplicate
results indicate that the level of field and analytical precision described in the QAPP was
attained.

Accuracy is a measure of the agreement of an experimental determination and the true
value of the parameter being measure. It is used to identify bias in a given measurement system.
Although some MS/MSD or BS/BSD results were out of criteria, it is the reviewer’s opinion that
these did not represent systematic exceedences. The overall compliance with the QAPP indicates
that the level of analytical accuracy described in the QAPP was attained.
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Representativeness is a qualitative parameter that expresses the degree to which the
sample data are characteristic of a population. It is evaluated by reviewing the QC results of
blank samples, in the quality control of sampling, and in the statistical evaluation of the data.
Trip, method, and reagent blanks were overall acceptable. Except for problems that were noted
with holding times and preservation, and with occasional laboratory blanks, no systematic
problems were identified which would indicate that the laboratory analyses were not
representative of the samples. The overall compliance with the QAPP indicates that
representativeness as described in the QAPP was attained.

Comparability is a qualitative expression of the confidence with which one data set may
be compared to another. It provides an assessment of the equivalence of the analytical results to
data obtained from other analyses. Based upon indicators such as the preservation of the
samples, holding times, the use of approved methods, the reporting limits, and the Quality
Control reported for this data package, the data from this package is expected to be comparable
to other data packages that are validated against the same criteria. The overall compliance with
the QAPP indicates that comparability as described in the QAPP was attained.

Completeness is defined as the percentage of acceptable sample results compared to the
total number of sample results. Completeness is evaluated to determine if an acceptable amount
of usable data were obtained so that a valid scientific site assessment can be completed. The
completeness of this data set is 97.7 percent, which is compliant with the criteria of greater than
90 percent that is listed in the QAPP.

Conclusion
The analytes on hard copy and in the electronic database that are qualified with an “R”

are unusable under all circumstances. All other data, as qualified, are acceptable for use. The
analyses were generally within the requirements of both the referenced method and the QAPP.
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Attachment 1 Data Qualifier Flag Definitions

The analyte was analyzed for but not detected above the numerical quantitation
limit.

The analyte was analyzed for and was positively identified, but the associated
numerical value is an estimated quantity.

The analyte was analyzed for but was not detected above the reporting level, but
the reporting level is an estimated level.

The data are unusable for all purposes. The analyte was analyzed for, but the
target analyte might not be present.

The analysis indicates presumptive evidence of the presence of the analyte.

The analysis indicates presumptive evidence of the presence of the analyte, but the
numerical value is an estimated quantity.

The analyte was analyzed for but not detected above the numerical quantitation
limit. The numerical value may be either a detection limit or a quantitation limit.

The analyte was analyzed for and was positively identified, but the associated
numerical value is an estimated quantity.

The analyte was analyzed for but was not detected above the reporting level, but
the reporting level is an estimated level.

The data are unusable for all purposes. The analyte was analyzed for, but the
target analyte might not be present.
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Attachment 2.

DATA ASSESSMENT SUMMARY

Case/SAS No. Makua Military Reservation

Laboratories: EMAX, Sequoia Analytical

2002, 2003, & 2004 Sampling Events

SDG No.: Summary of All SDGs

Data User: ERDC/DIMCO

Methods: Several

Review Completion Date: January, 2005

Number of Tests: 43,857

Reviewer: Quality by Design

QC ITEM

VOA

SvVOC PAHs Dioxin Pests. PCBs

Holding Times

X X

GC/MS Performance

Initial & Continuing Calibration

Field Blanks

NA NA NA NA NA

Laboratory Blanks

Surrogates

Accuracy (MS, LCS)

Precision (Duplicate Analysis)

Internal Standards

Compound Identification

Compound Quantitation

System Performance

Overall Assessment

Blank
X
M
Z

No problems or minor problems that do not affect data usability.

No more than 5% of the data points are qualified as either estimated or unusable.
More than 5% of the data points are qualified as either estimated or unusable.
More than 5% of the data points are qualified as unusable.



Quality by Design

Case/SAS No. Makua Military Reservation

DIMCO Makua Military Reservation

Attachment 2 (continued).
DATA ASSESSMENT SUMMARY

2002, 2003, & 2004 Sampling Events

SDG No.: Summary of All SDGs

Attachment 2, 2002, 2003, & 2004 Sampling Events

January, 2005

Laboratories: EMAX, Sequoia Analytical

Data User: ERDC/DIMCO

Methods: Several

Review Completion Date: January, 2005

Number of Tests: __ 43,857 Reviewer: Quality by Design
QCITEM Herb. Explosives TPH Metals Inorganics
Holding Times X X X
GC/MS Performance
Initial & Continuing Calibration
Field Blanks NA NA NA NA NA
Laboratory Blanks X X
Surrogates NA NA
Accuracy (MS, LCS) X X
Precision (Duplicate Analysis) X
Internal Standards
Compound Identification
Compound Quantitation X X X
System Performance
Overall Assessment

Blank
X
M
Z

Not applicable, no problems, or minor problems that do not affect data usability.
No more than 5% of the data points are qualified as either estimated or unusable.
More than 5% of the data points are qualified as either estimated or unusable.

More than 5% of the data points are qualified as unusable.

Areas of Concern: Preservation and holding times, blank contamination. Note: Compound quantitation flags are
from values less than reporting limit but greater than MDL.
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Attachment 3.
DATA EVALUATION SUMMARY

Summary of All Sample Delivery Groups

Site Name: Makua Military Reservation, 2002, 2003 & 2004 Sampling Events

Date: January, 2005

Lab Names: EMAX, Sequoia Analvytical

Type of Review: EPA Level 3 Number of Tests: 43,857
Analytes Flagged as Estimated Due to Exceeding Review Criteria for:
Analysis Surrogates Ho!ding Cal'ibra- Cont_amin— Accuracy | Precision | Value less Other Total # of Total # An:\/l(;/tes
Time tion ation (MS, LCS) (Dups.) than RL Flags * Analytes Flagged
VOCs 15 450 49 10 110 181 815 10,774 7.6
SVOCs 72 1 8 81 7,851 1.0
PAHSs 17 14 31 1,520 2.0
Dioxins 24 5 37 66 1,214 54
Pesticides 42 42 1 2 10 172 169 438 2,289 191
PCBs 7 14 21 581 2.9
Herbicides 20 2 22 24 2 59 83 212 1,130 18.8
Explosives 112 2 6 54 174 4,968 3.5
TPH -0- 6 0.0
Metals 10 123 69 139 1,499 284 2,124 11,956 17.8
Inorganics 70 2 1 38 47 158 1,414 11.2
Total Flags 64 790 2 222 113 157 1,909 863 4,120 43,857 9.4

*

Total may add to a number greater than the actual samples flagged because of multiple flags on some samples.
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Attachment 3 (continued).
DATA EVALUATION SUMMARY

Summary of All Sample Delivery Groups

Date: January, 2005
Lab Names: EMAX, Sequoia Analvytical

Site Name: Makua Military Reservation, 2002, 2003 & 2004 Sampling Events

Type of Review: _EPA Level 3 Number of Tests: 43,857
Analytes Flagged as Rejected Due to Exceeding Review Criteria for:

Analysis surrogates Ho!ding Cal'ibra- Cont_amin— Accuracy | Precision Internal Other Total # of Total # An:\/l(;/tes

Time tion ation (MS, LCS) (Dups.) Standards Flags * Analytes Flagged
VOCs 18 599 10 ** 627 10,774 5.8
SVOCs 67 ** 67 7,851 0.9
PAHSs 16 ** 16 1,520 11
Dioxins 7 18 25 1,214 2.0
Pesticides -0- 2,289 0.0
PCBs -0- 581 0.0
Herbicides 20 ** 20 1,130 1.8
Explosives 112 106 ** 218 4,968 4.4
TPH -0- 6 0.0
Metals 8 2 11 21 11,956 0.2
Inorganics -0- 1,414 0.0
Total Flags 18 719 7 2 18 230 994 43,857 2.3

*

*k

Total may add to a number greater than the actual samples flagged because of multiple flags on some samples.
Due to re-analysis or dilution of sample, in which more than one result was reported for the sample. When more technically valid data were available, less valid results were flagged “R".
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MMRBHSS1-4 302182-01 X X X
MMRBHSS2-2 302182-02 X X X
MMRMW3B-R4-DUP 306588-01 X X X X X X X X X X
MMROB/OD RINSE BLANK 50989.10 X
MMR RINSATE 2 50989.11 X
MMP RINSATE 3 50989.12 X
ERDC-BK-4A 52581.01 X
ERDC-BK-4B 52581.02 X
ERDC-BK-2A 52581.03 X
ERDC-BK-2B 52581.04 X
ERDC-BK-6A 52581.05 X
ERDC-BK-6B 52581.06 X
MMRMW4A-R6 A002-01 X X X X X X X
MMRMW4B-R6 A002-02 X X X X X X X
MMRMWA4C-R6 A002-03 X X X X X X X
Trip Blank A002-04 X
MMRSNFBR-1 A005-01 X X
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MMRSNFBR-2 A005-02 X X
MMRSNFBR-3 A005-03 X X
MMRSNFBR-4 A005-04 X X
MMRSNFBR-5 A005-05 X X
MMRSNFBR-6 A005-06 X X
MMRMW3A-R2 A110-01 X X X X X X X X
Trip Blank 1 A110-02 X
MMRMW4A-R2 A110-03 X X X X X X X X
Trip Blank 2 Al110-04 X
MMRMW1-R1 Al119-01 X X X X X X X X
Trip Blank 1 Al119-02 X
MMRMW?2-R2 A119-03 X X X X X X X X
Trip Blank 2 Al119-04 X
MMRMW3B-R2 A129-01 X X X X X X X X
Trip Blank 1 A129-02 X
MMRMW4B-R2 A129-03 X X X X X X X X
Trip Blank 2 A129-04 X
MMRMW4C-R2 Al145-01 X X X X X X X X
Trip Blank 1 A145-02 X
MMRMWSP7-R2 Al145-03 X X X X X X X X
Trip Blank 2 Al145-04 X
MMRW3C-R2 A164-01 X X X X X X X X
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Trip Blank Al164-02 X

MMR-SFBR1-08 A165-01 X X
MMR-SFBR1-07 A165-02 X X X
MMR-SFBR1-16 A165-03 X X
MMR-SFBR1-14 A165-05 X X
MMR-SFBR1-13 A165-06 X X
MMR-SFBR1-12 A165-07 X X
MMR-NFBR1-11 A165-08 X X
MMR-NFBR1-10 A165-09 X X
MMR-NFBR1-9 A165-10 X X
MMR-NFBR1-8 A165-11 X X
MMR-NFBR1-7 Al165-12 X X X
MMRS-Background 1-1 A165-13 X
MMRS-Background 1-2 Al65-14 X
MMR-SFBR1-15 A165-4 X X
MMRMWS4A Al172-01 X X X X
MMRMWS4L Al172-02 X X X X
MMRSFBRSS 1-19 A1811-01 X X
MMR BACKGROUND 1-3 A1811-02 X
MMRNFBRSS 1-20 A1811-03 X X X
MMRBACKGROUND 1-4 Al1811-04 X
MMRBACKGROUND 1-5 A1811-05 X
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MMRNFBRSS 1-21 A1811-06 X X
MMRBACKGROUND A1811-07 X
MMRSFBRSS 1-22 A1811-08 X X X
MMRSSWOLF 1-5 A1811-09 X
MMRSSCOYOTE 1-2 A1811-10 X
MMRSSMTA 1-3 Al1811-11 X
MMRSSBUFFALO 1-3 Al1811-12 X
MMRSSBADGER 1-5 Al1811-13 X
MMRSSAREAG 1-2 Al1811-14 X
MMRSSCAA 1-1 Al1811-15 X
MMRSSELK 1-7 Al1811-16 X
MMRSSDRMORPI 1-1 Al1811-17 X
MMRSSDEER 1-5 Al1811-18 X
MMRSSDEERBERM 1-1 A1811-19 X
WSBPSS 1-1 Al1811-20 X
MMRSSDEEDS 1-2 Al1811-21 X
MMRSSFOX 1-3 Al1811-22 X
MMRSS105FA 1-1 Al1811-23 X
MMRSSPBP 1-1 Al1811-24 X
MMRSSMSFA 1-1 Al1811-25 X
MMRSSOB/OD 1-5 Al1811-26 X
MMRBACKGROUND 1-7 A207-01 X
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MMRBACKGROUND 1-8 A207-02 X
MMRBACKGROUND 1-9 A207-03 X
MMRBACKGROUND 1-10 A207-04 X
MMRSSOB-0OD1-1 B034-01 X
MMRSSOB-0OD1-1 B034-02 X
MMRSSOB-0OD1-1 B034-03 X
MMRSSOB-0OD1-1 B034-04 X
MMRBHSS1-1 B043-01 X X
MMRBHSS1-3 B043-02 X X
MMRBHSS1-4 B043-03 X X
MMRBHSS1-5 B043-04 X X
MMRBHSS1-6 B043-05 X X
MMRBHSS1-7 B043-06 X X
MMRBHSS1-8 B043-07 X X
MMRBHSS1-9 B043-08 Cancelled
MMRBHSS1-2 B043-09 51988.06 X X X X
MW-48/5-PSW-1 B044-01 X X X
MW-48/5-PSW-1 B044-01 X X X
MW-3-PSIN-2 B044-02 X X X
MW-3-PSIN-2 B044-02 X X X
MW-1/2PSW-3 B044-03 X X X
MW-1/2PSW-3 B044-03 X X X
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MMRBHSS2-1 B093-01 51988.07 X X X X
MMRBHSS2-2 B093-02 X X
MMRBHSS2-3 B093-03 51988.08 X X X
MMRBHSS2-4 B093-04 X X
MMRBHSS1 Rinsate B093-05 X X
MMRBHSS2-Rinsate B093-06 X
MMRMWS5-R2 B111-01 51988.05 X X X X
MMRMWS5RIN-R2 B111-02 X
Trip Blank B111-03 X
MMRBHSS2-3 B111-04 X X X
MMRBHSS2-5 B111-05 X X
MMRBHSS2-6 B111-06 X X
MMRBHSS2-7 B111-07 X X
MMRBHSS2-8 B111-08 X X
MMRISCOR-1 B130-01 X X X
MMRISCORI-COMP B130-01 X X
MMRISCOR-2 B130-02 X X X X
MMRISCOR-3 B130-03 X X X
MMRISCOR-4 B130-04 X X
MMRISCOR-5 B130-05 X X
MMRISCOR-6 B130-06 X X X X X
MMRISCOR-7 B130-07 X X




Quality by Design

DIMCO Makua Military Reservation
Attachment 4, 2002, 2003, & 2004 Sampling Events

January, 2005

Page 7

= & -
s | g 8| g 81 2 | o | 49 81383 | 4
o Primary Subcontracting & 8 § & = g 2 9 2 é § é 5 =
Sample ldentification Laboratory Laboratory § § 3 § = = § kS B £ N :: %
Identification | Identification = = £ = =) 5z = £ s 3 ee S
S s g s S 2 2 2|58 ¢

@ b

MMRISCOR-8 B130-08 X X X
MMRISCOR-9 B130-09 X X
MMRISCOR-10 B130-10 X X X X
MMRISCOR-11 B130-11 X X X

MMRISCOR-12 B130-12 X X X X X
MMRISCOR-13 B130-13 X X
MMRISCOR-14 B130-14 X
MMRISCOR-15 B130-15 X X X
MMRISCOR-16 B130-16 X
MMRISCOR-17 B130-17 X
MMRISCOR-18 B130-18 X X X
MMRISCOR-19 B130-19 X X
MMRISCOR-20 B130-20 X
MMRISCOR-21 B130-21 X X X
MMRISCOR-22 B130-22 X
MMRISCOR-23 B130-23 X
MMRISCOR-24 B130-24 X
MMRISCOR-25 B130-25 X X
MMRISCOR-26 B130-26 X X X
MMRISCOR-27 B130-27 X
MMRISCOR-28 B130-28 X
MMRISCOR-29 B130-29 X




Quality by Design

DIMCO Makua Military Reservation
Attachment 4, 2002, 2003, & 2004 Sampling Events

January, 2005

Page 8
= & -
s | g 8| g 81 2 | o | 49 81383 | 4
o Primary Subcontracting & 8 § & = g 2 9 2 é § é 5 =
Sample ldentification Laboratory Laboratory § § 3 § = = § kS B £ N :: %
Identification | Identification = = £ = =) 5z = £ s 3 ee S
S s g s S 2 2 2|58 ¢
@ b
MMRISCOR-30 B130-30 X
MMRISCOR-31 B130-31 X X X
MMRISCOR-32 B130-32 X X
MMRISCOR-33 B130-33 X
MMRISCOR-34 B130-34 X
MMRISCOR-35 B130-35 X
MMRISCOR-36 B130-36 X X X
MMRISCOR-37 B130-37 X
MMRISCOR-38 B130-38 X X
MMRISCOR-39 B130-39 X X X X
MMRISCOR-40 B130-40 X X X
MMRBHSS3-1 B137-1 X X X X
MMRBHSS3-2 B137-2
MMRMSSWR5 B138-01 X X
MMRPSSWR5 B138-02 X X
MMRKASSWR5 B138-03 X X
MMRPSSW-R6 B138-04 X X
MMRKASSW-R6 B138-05 X X
MMRPSBS-0.5 B202-01 D2060.01 X X X X X X X X X
MMRPSBS-1.0 B202-02 D2060.02 X X X X X X X X X
MMRPSBS-1.5 B202-03 D2060.03 X X X X X X X X X
MMRMSBS-0.5 B202-04 D2060.04 X X X X X X X X X
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MMRMSBS-1.0 B202-05 D2060.05 X X X X X X X X X
MMRMSAS-1.5 B202-06 D2060.06 X X X X X X X X X
MMRKSBS-0.5 B202-07 D2060.07 X X X X X X X X X
MMRKSBS-1.0 B202-08 D2060.08 X X X X X X X X X
MMRKSBS-1.5 B202-09 D2060.09 X X X X X X X X X
MMRKASBS-0.5 B202-10 D2060.10 X X X X X X X X X
MMRKASBS-1.0 B202-11 D2060.11 X X X X X X X X X
MMRSBS-RB C001-01 X
MMRMW1-R3 D022-01 X X X X X X X X
MMRMW2-R3 D022-02 X X X X X X X X
MMRMW3A-R3 D022-03 X X X X X X X X
MMRMWA4A-R3 D022-04 X X X X X X X X
MMRMW14B-R3 D022-05 X X X X X X X X
Trip Blank 1 D022-06 X
Trip Blank 2 D022-07 X
MMRSP7-R3 D032-01 X X X X X X X X
MMRMW3B-R3 D032-02 X X X X X X X X
MMRMW3C-R3 D032-03 X X X X X X X X
MMRDUP-R3 D032-04 X X X X X X X X
MMRMW4C-R3 D032-05 X X X X X X X X
Trip Blank 3 D032-06 X
Trip Blank 4 D032-07 X
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MMRMWS5-R3 D040-01 X X X X X X X X
MMRSB1A D040-02 X X X
MMRSB1B D040-03 X
MMRSB2B D040-04 X
MMRSB3A D040-05 X X X
MMRRINSATE-RB D040-06 X X
Trip Blank 5 D040-07 X
MMRSWE2B01 F020-01 X X X
MMRSWE2B02 F020-02 X
MMRSWE2B03 F020-03 X X X
MMRSWE2B04 F020-04 X X X
MMRSWE2B05 F020-05 X X X
MMRSWE2B06 F020-06 X
MMRSWE2B07 F020-07 X
MMRSWE2B08 F020-08 X
MMRSWE2B09 F020-09 X
MMRSWE2B10 F020-10 X X X
MMRSWE2B11 F020-11 X
MMRSWE2B12 F020-12 X
MMRSWE2B13 F020-13 X
MMRSWE2B14 F020-14 X X X
MMRSWE2B15 F020-15 X
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MMRSWE2B16 F020-16 X
MMRSWE2B17 F020-17 X
MMRSWE2B18 F020-18 X X X
MMRSWE2B19 F020-19 X
MMRSWE2B20 F020-20 X
MMRSWE2B21 F020-21 X
MMRSWE2B22 F020-22 X
MMRSWE2B23 F020-23 X
MMRSWE2B24 F020-24 X X X
MMRMW1-R1 F140-01 X X X X X X X
Trip Blank 1 F140-02 X
MMRMW?2-R4 F153-01 X X X X X X X
Trip Blank 2 F153-02 X
MMRSP7-R4 F153-03 X X X X X X X
MMRMW3A-R4 F153-04 X X X X X X X
MMRMW3B-R4 F161-01 X X X X X X X
MMRMW3B-R4-RIN F161-02 X X
Trip Blank F161-03 X
MMRMW3CR4 F172-01 X X X X X X X
MMRMW4BR4 F172-02 X X X X X X X
Trip Blank F172-03 X
MMRMW4A-R4 G002-01 X X X X X X X
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MMRMWA4C-R4 G002-02 X X X X X X X
Trip Blank G002-03 X
MMRMWS5-R4 G023-01 X X X X X X X
Trip Blank G023-02 X
MMRSB1A-R2 G023-03 X X
MMRSB1B-R2 G023-04 X X
MMRSB2A-R2 G023-05 X X
MMRSB2B-R2 G023-06 X X
MMRSB1A-R1 G061-01 X
MMRSB1B-R1 G061-02 X
MMRSB2B-R1 G061-03 X
Trip Blank G061-04 X
MMR-MW?2-R5 J007-01 X X X X X X X
MMR-MW31-R5 J007-02 X X X X X X X
TRIP BLANK J007-03 X
MMRDEERSS 1-1F J049-01 X X X X X X X
MMRDEERSS 1-4F J049-02 X X X X X X X
MMRCASS 1-1F J049-03 X X X X X X X
MMRCASS 1-7F J049-04 X X X X X X X
MMRDBSS 1-1F J049-05 X X X X X X X
MMRFOXSS 1-3F J049-06 X X X X X X X
MMRDEEDSS 1-1F J049-07 X X X X X X X




Quality by Design

DIMCO Makua Military Reservation
Attachment 4, 2002, 2003, & 2004 Sampling Events
January, 2005

Page 13
o N
s | a8 lg| 8|lg| g =] 8|8 4,
o Primary Subcontracting & 8 § & = g 2 9 2 é § é 5 =
Sample ldentification Laboratory Laboratory § § 3 § = = § kS B £ N :: %
Identification | Identification = = £ = = 3 5z = £ s 3 ee g
= S g S 5| 2 s = A =
MMRWSBPSS 1-1F J049-08 X X X X X X X
MMRCOYOTESS 1-2F J049-09 X X X X X X X
MMRWOLFSS 1-5F J049-10 X X X X X X X
MMRAREAGSS 1-2F J049-11 X X X X X X X
MMRDEMORPITSS 1-1F J049-12 X X X X X X X
MMRELKSS 1-7F J049-13 X X X X X X X
MMRBADGERSS 1-10F J049-14 X X X X X X X
MMRMTASS 1-3F J049-15 X X X X X X X
MMRBUFFALOSS 1-6F J049-16 X X X X X X X
MMRMMRPBSS 1-1F J049-17 X X X X X X X
MMR105FASS 1-1F J049-18 X X X X X X X
MMR105FASS 1-2F J049-19 X X X X X X X
MMRFOXSS 1-1 JO50-01 X X
MMRFOXSS 1-2 J050-02 X X X
MMRFOXSS 1-3 J050-03 X X
MMRFOXSS 1-4 J050-04 X X
MMWOLFSS 1-1 J050-05 X X
MMWOLFSS 1-2 J050-06 X X
MMWOLFSS 1-3 J050-07 X X X
MMWOLFSS 1-4 J050-08 X X
MMWOLFSS 1-5 JO50-09 X X
MMWOLFSS 1-6 JO50-10 X X
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MMRDEEDSSS 1-1 J050-11 X X X
MMRDEEDSSS 1-2 J050-12 X X
MMRDEEDSSS 1-3 J050-13 X X
MMR105FASS 1-1 J050-14 X X
MMR105FASS 1-2 J050-15 X X

MMR105FASS 1-3 J050-16 X X X

MMRPBSS 1-1 J050-17 X X X

MMRWSBPSS 1-1 J050-18 X X X
MMRDPASS 1-1 J050-19 X X

MMRDPASS 1-2 J050-20 X X X
MMRDPASS BLANK J050-21 X X
MMRAGSS 1-1 J050-22 X X

MMRAGSS 1-2 J050-23 X X X
MMRAGSS 1-3 J050-24 X X
MMRMTASS 1-1 J050-25 X X
MMRMTASS 1-2 J050-26 X X
MMRMTASS 1-3 J050-27 X X
MMRMTASS 1-4 J050-28 X X

MMRMTASS 1-5 J050-29 X X X
MMRMTASS BLANK J050-30 X X
MMRDBSS 1-1 J050-31 X X

MMRDBSS 1-2 J050-32 X X X
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MMRDBSS 1-3 J050-33 X X
MMRDBSS 1-4 J050-34 X X
MMRDBSS 1-5 J050-35 X X
MMRDBSS BLANK J050-36 X X
MMROB/ODSS1-1F J080-01 50989.01 X
MMROB/ODSS1-2F J080-02 50989.02 X
MMROB/ODSS1-3F J080-03 50989.03 X
MMROB/ODSS1-4F J080-04 50989.04 X
MMROB/ODSS1-5F J080-05 50989.05 X
MMPMSFASSI-1F J080-06 50989.06 X
MMROB/OD BLIND BLANK J080-08 X
Trip Blank J080-09 50989.09
MMRDEERSS1-1 J081-01 X X
MMRDEERSS1-2 J081-02 X X
MMRDEERSS1-3 J081-03 X X
MMRDEERSS1-4 J081-04 X X X
MMRDEERSS1-5 J081-05 X X
MMRDEERSS1-6 J081-06 X X
MMRDEERSS1-7 J081-07 X X
MMRDEERSS1-8 J081-08 X X X
MMRDEERSS1-9 J081-09 X X
MMRDEERSS1-10 J081-10 X X
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MMRDEERSS1-11 J081-11 X X
MMRDEERSS1-12 J081-12 X X

MMRDEERSS1-13 J081-13 X X X
MMRDEERSS1-14 J081-14 X X

MMRDEERSS1-15 J081-15 X X X
MMRCAASS 1-1 J081-16 X X

MMRCAASS 1-2 J081-17 X X X
MMRCAASS 1-3 J081-18 X X

MMRCAASS 1-4 J081-19 X X X
MMRCAASS 1-5 J081-20 X X
MMRCAASS 1-6 J082-01 X X
MMRCAASS 1-7 J082-02 X X
MMRCAASS 1-8 J082-03 X X
MMRCAASS 1-9 J082-04 X X
MMRCAASS 1-10 J082-05 X X
MMRCAASS 1-11 J082-06 X X

MMRCAASS 1-12 J082-07 X X X
MMRCAASS 1-13 J082-08 X X
MMRCAASS 1-14 J082-09 X X
MMBADGERSS 1-1 J082-10 X X
MMBADGERSS 1-1 J082-11 X X
MMBADGERSS 1-1 J082-12 X X
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Subcontracting
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Method 8260

Method 8021

Method 8270C

Method 8290

Method
8270C/SIMS/8310

Method 8330

Method 8332

Method 8015

Methods
8151A/8081A/8082

Methods 6010C,
T470A, 7471A

Inorganics

MMBADGERSS 1-1 J082-13 X X
MMBADGERSS 1-1 J082-14 X X
MMBADGERSS 1-1 J082-15 X X X
MMBADGERSS 1-1 J082-16 X X
MMBADGERSS 1-1 J082-17 X X
MMBADGERSS 1-1 J082-18 X X
MMBADGERSS 1-1 J082-19 X X X
MMRCOYOTESS 1-1 J082-20 X X X
MMRCOYOTESS 1-2 J083-01 X X
MMRCOYOTESS 1-3 J083-02 X X
MMRCOYOTESS 1-4 J083-03 X X
MMRCOYOTESS 1-5 J083-04 X X
MMRCOYOTESS 1-6 J083-05 X X
MMRCOYOTESS 1-7 J083-06 X X
MMRCOYOTESS 1-8 J083-07 X X X
MMRELKSS 1-1 J083-08 X X
MMRELKSS 1-2 J083-09 X X
MMRELKSS 1-3 J083-10 X X
MMRELKSS 1-4 J083-11 X X X
MMRELKSS 1-5 J083-12 X X X
MMRELKSS 1-6 J083-13 X X
MMRELKSS 1-7 J083-14 X X
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MMRELKSS 1-8 J083-15 X X

MMRELKSS 1-9 J083-16 X X

MMRELKSS 1-10 J083-17 X X

MMRBUFFALOSS 1-1 J083-18 X X
MMRBUFFALOSS 1-2 J083-19 X X X
MMRBUFFALOSS 1-3 J083-20 X X X
MMRBUFFALOSS 1-4 J084-01 X X X
MMRBUFFALOSS 1-5 J084-02 X X X
MMRBUFFALOSS 1-6 J084-03 X X X
ERDLMW-15.0’-6.5 J084-04 X
ERDLMW-110.0’-11.5’ J084-05 X
ERDLMW-4A 5.0’-6.5’ J084-06 X
ERDLMW-4A 10.0°-11.5’ J084-07 X
ERDLMW-4B 5.0’-6.5 J084-08 X
ERDLMW-4B 10.0’-11.5’ J084-09 X
MMRDEERBLIND BLANK J084-10 X X X
MMRCAABLIND BLANK J084-11 X X X
MMRCOYOTEBLIND BLANK J084-12 X X X
ELKBLIND BLANKMMR J084-13 X X X
MMRBUFFALOBLIND BLANK J084-14 X X X
MMRBADGERBLIND BLANK J084-15 X X X

MMRDEER RINSATE J084-16 X X
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MMRCAA RINATE J084-17 X X
MMRCOYOTE RINSATE J084-18 X X
MMRELK RINSATE J084-19 X X
MMRBUFFALO RINSATE J084-20 X X
MMRBADGER RINSATE J084-21 X X
MMROB/ODRINSEBLANK J113-01 X
MMRMSFASS 1-2F J113-02 X X X X X X
MMRMSFASS 1-3F J113-03 X X X X X X
MMRSSMW-2-5.0" J165-01 X
MMRSSMW-2-10.0’ J165-02 X
MMRSSMW-2-15.0’ J165-03 X
MMRSSMW-3A-5.0° J165-04 X
MMRSSMW-3A-10.0’ J165-05 X
MMRSSMW-3A-15.0’ J165-06 X
MMRSSMW-3B-5.0 J198-01 X
MMRSSMW-3B-10.0 J198-02 X
MMRSSMW-3B-15.0 J198-03 X
MMRSSMW-3C-10.0" K241-01 X
MMRSSMW-3C-15.0" K241-02 X
MMRSSMW-4C-5.0" K241-03 X
MMRSSMW-4C-15.0 K241-04 X
MMRSSMW-5-5.0" K241-05 X
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MMRSSMW-5-10.0" K241-06 X
MMRSSMW-5-15.0" K241-07 X
MMPMW1-R1 L077-01 51641.01 X
Trip Blank LO77-02 X
MMRMW2-R1 L089-01 51651.01 X
MMRMW3A-R1 L089-03 51651.02 X
MMRMWA4A-R1 L110-01 51677.03 X X X X X X X X
Trip Blank 1 L110-02 X
MMRMW4B L110-03 51677.04 X X X X X X X X
Trip Blank 2 L110-04 X
MMRMW-3B L121-01 51677.01 X X X X X X X X X
Trip Blank 1 L121-02 X
MMRMW-3CR L121-03 51677.02 X X X X X X X X X
Trip Blank 2 L121-04 X
MMRPSP-7 L137-01 51688.01 X
MMRMW-4C L137-03 51688.02 X
MW-5-R1 L150-01 X X X X X X X
Trip Blank L150-02 X
MMR Badger SS-1-1 P210219-01 X X
MMR Elk SS 1-7 P210219-02 X X
MMR Buffalo SS 1-6 P210219-03 X X
MMR Coyote SS 1-7 P210219-04 X X
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MMR Deer SS 1-1 P210219-05 X X
MMR CAA SS 1-10 P210219-06 X X
MMRMW-4C P212420-01 X X X X X X X
Trip Blank P212420-02 X
MMRNFBRSS1-20 P301401-01 X
MMRBACKGROUND1-4 P301401-02 X
MMRSFDRSS1-22 P301401-03 X
MMRCAASS1-7F P301417-01 X X X
MMRDEERBERM1-1F P301417-02 X X X
MMRBHSS1-4 P302182-01 X
MMRBHSS2-2 P302182-02 X X
MMRMWS5-R2 P302208-01 104255450 X
MMRMWS-R2 P302208-01 G3B150155-001 X X X X X X
MMRPSSSW-R6-S P302270-01 X X X
MMRKASSW-R6-S P302270-02 X X X
MMRMSBS-1.5 P302433-01 X X X X X X X X X X X
MMRMW3B-R3 P304109-01 X X X X X X X X X X X
Trip Blank P304109-02 X
MMR-MW2-R5 P310094-01 X X X X X X X
B P310094-02 X
MMRMW3A-R6 P401114-01 X X X X X X X
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Trip Blank P401114-02 X
MMRKG6SR2-3 P401430-01 X X
MMR-KGS-R3-3 P403076-01 X X
MMR-MW1-R5 031161-01 X X X X X X X
TRIP BLANK 031161-02 X
MMRSP7-R6 03L172-01 X X X X X X X
MMRMW1-R6 03L172-02 X X X X X X X
Trip Blank 03L172-03 X
MMRMW3C-R6 04A007-01 X X X X X X X
TRIP BLANK 04A007-02 X
MMRMW2-R6 04A019-01 X X X X X X X
MMRMW5-R6 04A019-02 X X X X X X X
TRIP BLANK 04A019-03 X
MMRMW3B-R6 04A033-01 X X X X X X X
MMRMW3A-R6 04A033-02 X X X X X X X
Trip Blank 1/7/04 04A033-03 X
MMRMW3A-R6-RINSATE 04A033-04 X
Drum3A-R5 04A033-05 X
MMRSOURCE WATER 04A033-06 X X X X
MMR-SW-E3-B01 04A062-01 X X
MMR-SW-E3-B02 04A062-02 X X
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MMR-SW-E3-B03 04A062-03 X X
MMR-SW-E3-B04 04A062-04 X X
MMR-SW-E3-B05 04A062-05 X X
MMR-SW-E3-B06 04A062-06 X X
MMR-SW-E3-B07 04A062-07 X X
MMR-SW-E3-B08 04A062-08 X X
MMR-SW-E3-B09 04A062-09 X X
MMR-SW-E3-B10 04A062-10 X X
MMR-SW-E3-B11 04A062-11 X X
MMR-SW-E3-B12 04A062-12 X X
MMR-SW-E3-B13 04A062-13 X X
MMR-SW-E3-B14 04A062-14 X X
MMR-SW-E3-B15 04A062-15 X X
MMR-SW-E3-B16 04A062-16 X X
MMR-SW-E3-B17 04A062-17 X X
MMR-SW-E3-B18 04A062-18 X X
MMR-SW-E3-B19 04A062-19 X X
MMR-SW-E3-B20 04A062-20 X X
MMR-SW-E3-B21 04A062-21 X X
MMR-SW-E3-B22 04A062-22 X X
MMRKGSR2-1 04A138-01 53862.01 X X X X X X X X X
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MMRKGSR2-TRIP 04A138-02 X
MMRMSR2-1 04A138-03 53862.02 X X X X X X X
MMRPSR2-1 04A138-04 53862.03 X X X X X X X X X
MMRKASR2-1 04A138-05 53862.04 X X X X X X X X X
MMRKGSR2-2 04A138-06 X X X
MMRKGSR2-3 04A138-07 X X X
MMRKGSR2-5 04A138-08 X X X
MMRKASR2-2 04A138-09 X X X
MMRKGSR2-4 04A138-10 X X X
MMR-SW-E4-B01 04A145-01 X X
MMR-SW-E4-B02 04A145-02 X X
MMR-SW-E4-B03 04A145-03 X X
MMR-SW-E4-B04 04A145-04 X X
MMR-SW-E4-B05 04A145-05 X X
MMR-SW-E4-B06 04A145-06 X X
MMR-SW-E4-B07 04A145-07 X
MMR-SW-E4-B08 04A145-08 X
MMR-SW-E4-B09 04A145-09 X
MMR-SW-E4-B10 04A145-10 X
MMR-SW-E4-B11 04A145-11 X X
MMR-SW-E4-B12 04A145-12 X X
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MMR-SW-E4-B13 04A145-13 X
MMR-SW-E4-B14 04A145-14 X
MMR-SW-E4-B15 04A145-15 X
MMR-SW-E4-B16 04A145-16 X
MMR-SW-E4-B17 04A145-17 X
MMR-SW-E4-B18 04A145-18 X
MMR-SW-E4-B19 04A145-19 X
MMR-SW-E4-B20 04A145-20 X
MMR-SW-E4-B21 04A145-21 X
MMR-SW-E4-B22 04A145-22 X
MMR-SW-E4-B23 04A145-23 X
MMR-SW-E4-B24 04A145-24 X X
MMR-SW-E4-B25 04A145-25 X X
MMR-SW-E4-B26 04A145-26 X
MMR-SW-E4-B27 04A145-27 X
MMR-SW-E4-B28 04A145-28 X
MMR-SW-E4-B29 04A145-29 X
MMR-SW-E4-B30 04A145-30 X
MMR-SW-E4-B31 04A145-31 X
MMR-SW-E4-B32 04A145-32 X
MMR-SW-E4-B33 04A145-33 X
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MMR-SW-E4-B34 04A145-34 X
MMR-SW-E4-B35 04A145-35 X
MMR-SW-E4-B36 04A145-36 X
MMR-SW-E4-B37 04A145-37 X
MMR-SW-E4-B38 04A145-38 X
MMR-SW-E4-B39 04A145-39 X
MMR-SW-E4-B40 04A145-40 X
MMR-SW-E4-B41 04A145-41 X
MMR-SW-E4-B42 04A145-42 X
MMR-SW-E4-B43 04A145-43 X
MMR-SW-E4-B44 04A145-44 X
MMR-KGS-R3-1 04C023-01 53993.01 X X X X X X X X X
MMR-MS-R3-1 04C023-02 53993.02 X X X X X X X X X
MMR-KAS-R3-1 04C023-03 53993.04 X X X X X X X X X
MMR-PS-R3-1 04C023-04 53993.03 X X X X X X X X X
MMR-KGS-R3-2 04C023-05 X X X
MMR-MS-R3-2 04C023-06 X X X
MMR-KAS-R3-2 04C023-07 X X X
MMR-PS-R3-2 04C023-08 X X X

MMR-KGS-R3-3 04C023-09 X
MMR-KGS-R3-4 04C023-10 X X X
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MMR-MSISCO-B11-1 04C023-11 X X
MMR-MSISCO-B12-1 04C023-12 X
MMR-MSISCO-B13-1 04C023-13 X
MMR-MSISCO-B14-1 04C023-14 X
MMR-MSISCO-B15-1 04C023-15 X
MMR-MSISCO-B16-1 04C023-16 X
MMR-MSISCO-B17-1 04C023-17 X
MMR-MSISCO-B18-1 04C023-18 X
MMR-MSISCO-B19-1 04C023-19 X
MMR-MSISCO-B20-1 04C023-20 X
Trip Blank 2/28/04 04C023-21 X X
MMR-MSISCO-B21-1 04C024-01 X
MMR-MSISCO-B22-1 04C024-02 X
MMR-MSISCO-B23-1 04C024-03 X
MMR-MSISCO-B24-1 04C024-04 X
MMR-MSISCO-B01-2 04C024-05 X
MMR-MSISCO-B02-2 04C024-06 X
MMR-MSISCO-B03-2 04C024-07 X
MMR-MSISCO-B04-2 04C024-08 X
MMR-MSISCO-B05-2 04C024-09 X
MMR-MSISCO-B06-2 04C024-10 X
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MMR-MSISCO-B01-1 04C024-11 X
MMR-MSISCO-B02-1 04C024-12 X
MMR-MSISCO-B03-1 04C024-13 X
MMR-MSISCO-B04-1 04C024-14 X
MMR-MSISCO-B05-1 04C024-15 X
MMR-MSISCO-B06-1 04C024-16 X
MMR-MSISCO-B07-1 04C024-17 X
MMR-MSISCO-B08-1 04C024-18 X
MMR-MSISCO-B09-1 04C024-19 X
MMR-MSISCO-B10-1 04C024-20 X X
MMR-MSISCO-B07-2 04C024-21 X
MMR-MSISCO-B01-3 04C024-22 X
MMR-MSISCO-B02-3 04C024-23 X
MMR-MSISCO-B03-3 04C024-24 X
MMR-MSISCO-B04-3 04C024-25 X
MMR-MSISCO-B05-3 04C024-26 X
MMR-MSISCO-B06-3 04C024-27 X
MMR-MSISCO-B07-3 04C024-28 X
MMR-MS-R3-3 04C024-29 X X X
MMR-MSISCO-B01 04C067-01 X
MMR-MSISCO-B02 04C067-02 X
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MMR-MSISCO-B03 04C067-03 X
MMR-MSISCO-B04 04C067-04 X
MMR-MSISCO-B05 04C067-05 X
MMR-MSISCO-B06 04C067-06 X
MMR-MSISCO-B07 04C067-07 X
MMR-MSISCO-B08 04C067-08 X
MMR-MSISCO-B09 04C067-09 X
MMR-MSISCO-B10 04C067-10 X
MMR-MSISCO-B11 04C067-11 X
MMR-MSISCO-B12 04C067-12 X
MMR-MSISCO-B13 04C067-13 X
MMR-MSISCO-B14 04C067-14 X
MMR-MSISCO-B15 04C067-15 X
MMR-MSISCO-B16 04C067-16 X
MMR-MSISCO-B17 04C067-17 X
MMR-MSISCO-B18 04C067-18 X
MMR-MSISCO-B19 04C067-19 X
MMR-MSISCO-B20 04C067-20 X
MMR-MSISCO-B21 04C067-21 X
MMR-MSISCO-B22 04C067-22 X
MMR-MSISCO-B23 04C067-23 X
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MMR-MSISCO-B24 04C067-24 X
MMR-M65-R3-5 04C067-25 X X
MMR-MSISCO-B01-5 04C088-01 X
MMR-MSISCO-B02-5 04C088-02 X
MMR-MSISCO-B03-5 04C088-03 X
MMR-MSISCO-B04-5 04C088-04 X
MMR-MSISCO-B05-5 04C088-05 X
MMR-MSISCO-B06-5 04C088-06 X
MMR-MSISCO-B07-5 04C088-07 X
MMR-MSISCO-B08-5 04C088-08 X
MMR-MSISCO-B09-5 04C088-09 X
MMR-MSISCO-B10-5 04C088-10 X
MMR-MSISCO-B11-5 04C088-11 X
MMR-MSISCO-B12-5 04C088-12 X
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Key:
Method 8260B
Method 8270C
Method 8270C/SIMS/8310
Method 8021
Method 8330
Method 8332
Method 8015
Methods 8151A, 8081A, 8082
Methods 6010B, 7470A, 7471A
Inorganics

DIMCO Makua Military Reservation
Attachment 4, 2002, 2003, & 2004 Sampling Events

Volatile organic compounds by GC/MS

Semivolatile organic compounds by GC/MS

Polynuclear aromatic hydrocarbons by GC/MS/SIMS or HPLC

Volatile organic compounds by GC

Explosives by HPLC

Nitroglycerine by HPLC

Total petroleum hydrocarbons by GC

Chlorphenoxy herbicides, chlorinated pesticides, and/or polychlorinated biphenyls by GC
Metals by ICP and CVAA

Bromide, chloride, cyanide, fluoride, nitrate, nitrite, orthophosphate, perchlorate, sulfate, and
sulfide by IC or classical wet chemistry methods

January, 2005
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Attachment 5.
Field Sample Splits Relative Percent Difference (RPD)

Samples Submitted to EMAX and Sequoia Laboratories

Makua Military Reservation
2002, 2003, and 2004 Sampling Events
January, 2005

Field splits were collected and analyzed. Test results were reviewed, and where positive

results were found, the RPD was calculated. All analytes, except those listed in the tables below,
were reported as not detected.

Analysis for BTEX by EPA 8021

EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Benzene 53 ND NC
Toluene 0.9 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
Toluene 2.3 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
Toluene 0.84 Not Reported NC
Benzene 6.5 Not Reported NC
Analysis for VOCs by EPA 8260B
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMW-4C MMRMW-4C
1,2,4-Trimethylbenzene 0.4 0.3 28.6
m/p-Xylenes 0.47 0.61 25.9
Toluene 0.31 0.44 34.7
Bromomethane ND 0.81 NC
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EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMW-4C MMRMW-4C
Ethylbenzene ND 0.14 NC
0-Xylene ND 0.23 NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMW5-R2 MMRMWS5-R2
Toluene 0.78 0.63 21.3
m/p-Xylenes 0.41 0.4 2.5
Benzene ND 0.09 NC
0-Xylene ND 0.11 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW?2-R5 MMR-MW?2-R5
Chloroform ND 0.21 NC
Methy-tert-butyl-ether ND 0.12 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Chloromethane All ND 0.21 NC
Analysis for SVOCs by EPA 8270C
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
2,4,6-Tribromophenol ND 4060 NC
Benzo(a)pyrene ND 59 NC
Benzo(b+Kk)fluoranthene (total) ND 62 NC
Benzo(g,h,i)perylene ND 280 NC
Benzoic acid ND 430 NC
Chrysene ND 50 NC
Dibenz(a,h)anthracene ND 240 NC
di-n-octyl Phthalate ND 94 NC
Indeno(1,2,3-cd)pyrene ND 240 NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
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EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Benzo(g,h,i)perylene ND 210 NC
Benzoic acid Not Reported 300 NC
Dibenzo(a,h)anthracene ND 230 NC
Indeno(1,2,3-cd)pyrene ND 190 NC
n-Nitrosodimethylamine ND 2760 NC
Pyridine Not Reported 3310 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
SVOCs All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
SVOCs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
2,4-Dinitrotoluene 320 570 56.2
di-n-Butylphthalate 660 1400 71.8
Benzo(g,h,i)perylene ND 450 NC
Dibenz(a,h)anthracene ND 440 NC
n-Nitrosodiphenylamine ND 60 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW2-R5 MMR-MW2-R5
SVOCs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
SVOCs All ND All ND NC
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Analysis for PAHs by EPA 8270C/SIMS or EPA 8310
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
Benzo(a)anthracene ND 24 NC
Benzo(a)pyrene ND 43 NC
Benzo(b)fluoranthene ND 40 NC
Benzo(b+k)fluoranthene (total) ND 63 NC
Benzo(g,h,i)perylene ND 30 NC
Benzo(k)fluoranthene ND 23 NC
Dibenz(a,h)anthracene ND 35 NC
Indeno(1,2,3-cd)pyrene ND 71 NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Benzo(a)pyrene ND 8 NC
Benzo(b)fluoranthene ND 7.5 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
PAHSs All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
PAHSs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
Benzo(a)pyrene ND 10 NC
Benzo(b)fluoranthene ND 13 NC
Benzo(b+k)fluoranthene (total) ND 13 NC
Dibenz(a,h)anthracene ND 7.5 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW?2-R5 MMR-MW?2-R5
PAHSs All ND All ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
PAHSs All ND All ND NC
Analysis for Pesticides by EPA 8081A
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
Endosulfan | 6.1 ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Pesticides All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
Pesticides All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
Pesticides All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
alpha-BHC 12 ND NC
Dieldrin 3.5 ND NC
Endrin aldehyde 38 ND NC
Heptachlor 50 ND NC
Heptachlor epoxide 1.7 ND NC
Methoxychlor 53 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW2-R5 MMR-MW2-R5
Pesticides All ND All ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Pesticides All ND All ND NC
Analysis for PCBs by EPA 8082
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
PCBs All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
PCBs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
PCBs All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
PCBs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
PCB-1254 24 ND NC
PCB-1260 ND 42 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW2-R5 MMR-MW2-R5
PCBs All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
PCBs All ND All ND NC
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Analysis for Herbicides by EPA8151A

Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F
Herbicides All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Herbicides All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
Herbicides All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
Herbicides All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
Dinoseb 8.8 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW2-R5 MMR-MW2-R5
Herbicides All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Herbicides All ND All ND NC
Analysis for Explosives
Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRCAASS 1-7F MMRCAASS1-7F
Explosives All ND All ND NC
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EMAX Sample Result Sequoia Duplicate Result
Compound D d D RPD
MMRBADGERSS 1-1 MMR BADGERSS1-1
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRBUFFALOS 1-6 MMR BUFFALOSS1-6
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-2 MMR CAASS1-2
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCOYOTESS 1-7 MMR COYOTESS1-7
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDEERSS 1-1 MMR DEERSS1-1
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRELKSS 1-7 MMR ELKSS1-7
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCOYOTESS 1-2 MMRCOTOTESS1-2
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDEEDSS1-3 MMRDEEDSSS1-3
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDBSS1-1F MMRDEERBERM1-1F
2,4,6-TNT 340 ND NC
4-AM-2,6-DNT 140 ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDBSS1-1F MMRDEERBERM1-1F
Tetryl 20000 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRKASSW-R6 MMRKASSW-R6-S
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
Explosives All ND All ND NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRNFBRSS 1-20 MMRNFRSS1-20
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
HMX 370 ND NC
RDX 400 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRPSSW-R6 MMRPSSW-R6-S
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRSFDRSS 1-22 MMRSFDRSS1-22
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRWOLFSS1-3 MMRWOLFSS1-3
Explosives All ND All ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRWSBPSS1-1 MMRWSBPSS1-1
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW2-R5 MMR-MW2-R5
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRKGR2-3 MMRK6SR2-3
Explosives All ND All ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-KGS-R3-3
Explosives Not Reported All ND NC
Analysis for Metals
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR BADGERSS 1-1 MMR BADGERSS1-1
Aluminum 39300 30000 26.8
Antimony 2.87 5.1 56.0
Arsenic 3.88 4.5 14.8
Barium 116 130 114
Beryllium 0.887 0.67 27.9
Boron 9.42 6.6 35.2
Calcium 2850 4700 49.0
Chromium 264 320 19.2
Cobalt 72.4 95 27.0
Copper 91.8 100 8.6
Iron 86600 110000 23.8
Lead 21.8 24 9.6
Magnesium 894 1000 11.2
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR BADGERSS 1-1 MMR BADGERSS1-1

Manganese 2430 3000 21.0
Molybdenum ND 2.7 NC
Nickel 141 130 8.1
Potassium 1140 930 20.3
Selenium 3.8 1.8 714
Sodium 328 280 15.8
Strontium 26.7 29 8.3
Tin ND 11 NC
Titanium 4490 5500 20.2
Vanadium 194 260 29.1
Zinc 126 150 17.4
Mercury 0.227 0.14 47.4

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRBUFFALOS 1-6 MMR BUFFALOSS1-6

Aluminum 53900 46000 15.8
Antimony 7.67 11 35.7
Arsenic 1.27 3.1 83.8
Barium 198 210 5.9
Beryllium 1.15 0.79 37.1
Boron 12 6.6 58.1
Cadmium ND 0.85 NC
Calcium 2220 2100 5.6
Chromium 281 320 13.0
Cobalt 64.3 79 20.5
Copper 126 120 4.9
Iron 96100 100000 4.0
Lead 10.7 7.8 31.4
Magnesium 2790 1500 60.1
Manganese 3110 3200 2.9
Molybdenum ND 2.2 NC
Nickel 185 170 8.5
Potassium 2240 2400 6.9
Selenium 4.29 2.6 49.1
Sodium 361 270 28.8
Strontium 41.9 39 7.2
Titanium 6140 6600 7.2
Vanadium 220 280 24.0
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRBUFFALOS 1-6 MMR BUFFALOSS1-6

Zinc 152 150 1.3
Mercury 0.369 0.13 95.8

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRCAASS 1-2 MMR CAASS1-2

Aluminum 58600 32000 58.7
Antimony 7.92 ND NC
Arsenic 4.64 5.9 23.9
Barium 151 250 49.4
Beryllium 1.43 1 35.4
Boron 11.3 5.6 67.5
Cadmium ND 1.1 NC
Calcium 1190 1600 29.4
Chromium 266 220 18.9
Cobalt 102 150 38.1
Copper 91.8 110 18.0
Iron 105000 100000 4.9
Lead 41.1 14 98.4
Magnesium 1050 930 12.1
Manganese 3360 6500 63.7
Molybdenum ND 3.1 NC
Nickel 226 220 2.7
Potassium 1100 980 11.5
Selenium 4,73 3.9 19.2
Sodium 455 310 37.9
Strontium 26.8 21 24.3
Thallium ND 0.26 NC
Titanium 5580 4500 21.4
Vanadium 215 200 7.2
Zinc 126 160 23.8
Mercury 0.228 0.11 69.8

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRCOYOTESS 1-7 MMR COYOTESS1-7

Aluminum 54300 35000 43.2
Antimony 3 3.7 20.9
Arsenic 6.46 4.6 33.6
Barium 224 240 6.9
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCOYOTESS 1-7 MMR COYOTESS1-7

Beryllium 1.43 1 35.4
Boron 10.3 6.2 49.7
Cadmium ND 0.86 NC
Calcium 4250 3500 19.4
Chromium 220 240 8.7
Cobalt 101 110 8.5
Copper 113 110 2.7
Iron 93400 96000 2.7
Lead 78.9 30 89.8
Magnesium 1170 1100 6.2
Manganese 4890 5200 6.1
Molybdenum ND 3.1 NC
Nickel 221 180 20.4
Potassium 1910 1400 30.8
Selenium 3.73 3.6 3.5
Sodium 426 280 41.4
Strontium 41.9 33 23.8
Thallium 0.4 ND NC
Titanium 4310 4400 2.1
Vanadium 172 200 15.1
Zinc 179 170 5.2
Mercury 0.0816 0.077 5.8

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRDEERSS 1-1 MMR DEERSS1-1

Aluminum 61500 34000 57.6
Antimony 6.83 ND NC
Arsenic 5.23 1 136
Barium 121 110 9.5
Beryllium 1.42 1 34.7
Boron 12 4.4 92.7
Calcium 2210 2300 4.0
Chromium 219 190 14.2
Cobalt 88.4 110 21.8
Copper 93.3 61 41.9
Iron 95100 72000 27.6
Lead 11.9 8.4 34.5
Magnesium 1310 830 44.9
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDEERSS 1-1 MMR DEERSS1-1

Manganese 2830 3100 9.1
Molybdenum ND 1.1 NC
Nickel 206 120 52.8
Potassium 1100 570 63.5
Selenium 5.09 1.9 91.3
Sodium 434 310 33.3
Strontium 37.2 26 35.4
Thallium ND 0.14 NC
Titanium 4390 2300 62.5
Vanadium 190 140 30.3
Zinc 112 62 57.5
Mercury 0.0816 0.1 20.3

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRELKSS 1-7 MMR ELKSS1-7

Aluminum 46400 32000 36.7
Antimony 6.18 4.8 25.1
Arsenic 5.67 3.6 44.7
Barium 207 210 1.4
Beryllium 1.44 1 36.1
Boron 10.3 6.4 46.7
Cadmium ND 0.64 NC
Calcium 1020 1100 7.5
Chromium 233 250 7.0
Cobalt 115 130 12.2
Copper 110 100 9.5
Iron 103000 100000 3.0
Lead 10.4 9.5 9.0
Magnesium 851 790 7.4
Manganese 6220 5900 5.3
Molybdenum ND 2.5 NC
Nickel 205 160 24.7
Potassium 1060 740 35.6
Selenium 4.09 4.6 11.7
Sodium 369 240 42.4
Strontium 21.3 18 16.8
Thallium 0.36 0.13 93.9
Titanium 4580 4600 0.4
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRELKSS 1-7 MMR ELKSS1-7

Vanadium 202 230 13.0
Zinc 148 130 12.9
Mercury 0.267 0.19 33.7

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRBACKGROUND1-3 | MMRBACKGROUND1-4

Aluminum 49900 15000 108
Antimony 431 4.5 4.3
Arsenic 1.2 0.2 143
Barium 89.3 35 87.4
Beryllium 0.879 0.43 68.6
Boron 13.7 2 149
Calcium 13900 500 186
Chromium 186 61 101
Cobalt 35.1 9.7 113
Copper 67.1 24 94.6
Iron 67400 31000 74.0
Lead 8.01 1.9 123
Magnesium 3580 1800 66.2
Manganese 1120 210 137
Molybdenum ND 0.78 NC
Nickel 112 46 83.5
Potassium 1740 190 161
Selenium 2.13 0.71 100
Sodium 311 260 17.9
Strontium 87.6 12 152
Titanium 4300 2000 73.0
Vanadium 161 150 7.1
Zinc 80.5 22 114.1
Mercury 0.0604 0.052 14.9

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRCAASS 1-7F MMRCAASS1-7F

Aluminum 37700 45000 17.7
Antimony 7.69 12 43.8
Arsenic 3.45 4.6 28.6
Barium 148 140 5.6
Beryllium 1.11 15 29.9
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F

Boron 9.57 7.4 25.6
Cadmium ND 0.76 NC
Calcium 4160 3400 20.1
Chromium 214 360 50.9
Cobalt 71.3 140 65.0
Copper 82.1 96 15.6
Iron 131000 140000 6.6
Lead 25.1 43 52.6
Magnesium 1190 1300 8.8
Manganese 3060 3400 10.5
Molybdenum ND 4 NC
Nickel 132 170 25.2
Potassium 1100 1100 0.0
Selenium 5.71 2.4 81.6
Sodium 302 390 25.4
Strontium 46.9 34 31.9
Thallium 0.737 0.35 71.2
Tin ND 19 NC
Titanium 4140 5800 33.4
Vanadium 172 310 57.3
Zinc 101 130 25.1
Mercury 0.193 0.13 39.0

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRCOYOTESS 1-2 MMRCOTOTESS1-2

Aluminum 40000 33000 19.2
Antimony ND 5.9 NC
Arsenic 1.07 1.2 115
Barium 72.3 93 25.0
Beryllium 1.15 0.87 21.7
Boron 11 6.5 51.4
Cadmium ND 0.37 NC
Calcium 4320 2200 65.0
Chromium 217 280 25.4
Cobalt 58.2 61 4.7
Copper 69.9 68 2.8
Iron 89500 99000 10.1
Lead 42.3 13 106
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCOYOTESS 1-2 MMRCOTOTESS1-2

Magnesium 1070 1100 2.8
Manganese 1660 1600 3.7
Molybdenum ND 1.7 NC
Nickel 113 100 12.2
Potassium 1460 1400 4.2
Selenium 4.16 1.6 88.9
Sodium 276 200 31.9
Strontium 38.2 28 30.8
Thallium ND 0.14 NC
Tin ND 12 NC
Titanium 3450 4600 28.6
Vanadium 168 230 31.2
Zinc 70.9 82 14.5
Mercury 0.0527 0.049 7.3

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRDEEDSS1-3 MMRDEEDSSS1-3

Aluminum 52500 29000 57.7
Antimony 8 10 22.2
Arsenic 1.58 2.9 58.9
Barium 155 160 3.2
Beryllium 1.15 0.85 30.0
Boron 12.1 7.1 52.1
Cadmium ND 0.85 NC
Calcium 29200 41000 33.6
Chromium 217 240 10.1
Cobalt 50.8 59 14.9
Copper 91.4 82 10.8
Iron 81400 87000 6.7
Lead 324 360 10.5
Magnesium 2840 3200 11.9
Manganese 1860 2100 12.1
Molybdenum ND 1.9 NC
Nickel 165 110 40.0
Potassium 1300 970 29.1
Selenium 2.37 1 81.3
Sodium 536 440 19.7
Strontium 238 310 26.3
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRDEEDSS1-3 MMRDEEDSSS1-3
Thallium ND 0.14 NC
Tin ND 10 NC
Titanium 4390 4900 11.0
Vanadium 162 210 25.8
Zinc 112 130 14.9
Mercury 0.0527 0.05 5.3
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRDBSS1-1F MMRDEERBERM1-1F

Aluminum 48500 32000 41.0
Antimony 6.33 3.4 60.2
Arsenic 5.7 2.5 78.0
Barium 229 140 48.2
Beryllium 1.36 1.2 12.5
Boron 9.18 6.7 31.2
Cadmium ND 0.79 NC
Calcium 2370 1700 32.9
Chromium 216 250 14.6
Cobalt 100 120 18.2
Copper 122 100 19.8
Iron 98800 100000 1.2
Lead 32 20 46.2
Magnesium 1170 750 43.8
Manganese 4950 4900 1.0
Molybdenum ND 3.2 NC
Nickel 199 150 28.1
Potassium 1740 860 67.7
Selenium 4.69 3.4 31.9
Sodium 361 240 40.3
Strontium 33.1 22 40.3
Thallium ND 0.24 NC
Tin ND 380 NC
Titanium 4490 3100 36.6
Vanadium 190 220 14.6
Zinc 179 130 31.7
Mercury 0.181 0.078 79.5
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRKASSW-R6 MMRKASSW-R6-S

Aluminum, Dissolved 759 770 1.4
Arsenic, Dissolved ND 2.4 NC
Barium, Dissolved 8.5 7.5 12,5
Beryllium, Dissolved ND 0.18 NC
Boron, Dissolved 78.4 71 9.9
Calcium, Dissolved 11900 11000 7.9
Copper, Dissolved ND 2.7 NC
Iron, Dissolved 1020 860 17.0
Magnesium, Dissolved 13100 11000 17.4
Manganese, Dissolved 4.83 3.5 31.9
Nickel, Dissolved ND 3 NC
Potassium, Dissolved 3890 3700 5.0
Sodium, Dissolved 46100 41000 11.7
Strontium, Dissolved 97 89 8.6
Thallium, Dissolved ND 0.12 NC
Titanium, Dissolved 37.7 30 22.7
Vanadium, Dissolved ND 2.3 NC
Zinc, Dissolved 125 ND NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRKASSW-R6 MMRKASSW-R6-S

Aluminum, Total 1610 850 61.8
Barium, Total 8.57 7.3 16.0
Beryllium, Total ND 0.18 NC
Boron, Total 79.8 66 18.9
Calcium, Total 12300 9700 23.6
Iron, Total 1410 1000 34.0
Magnesium, Total 13200 11000 18.2
Manganese, Total 5.14 4.1 22.5
Nickel, Total ND 2.9 NC
Potassium, Total 4560 3300 32.1
Sodium, Total 46600 38000 20.3
Strontium, Total 99.7 84 17.1
Titanium, Total 103 35 98.6
Vanadium, Total ND 2.9 NC
Zinc, Total 55 ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C

Barium, Total 6.71 8.8 27.0
Boron, Total 109 120 9.6
Cadmium, Total 2.37 ND NC
Calcium, Total 36400 38000 4.3
Iron, Total 39.6 14 95.5
Magnesium, Total 30600 31000 1.3
Manganese, Total 3.35 6.0 56.7
Potassium, Total 10700 10000 6.8
Selenium, Total ND 5 NC
Silver, Total ND 15 NC
Sodium, Total 111000 100000 10.4
Strontium, Total 272 260 4.5
Titanium, Total 2.32 2.3 0.9
Vanadium, Total 28.3 22 25.0
Mercury, Total ND 0.012 NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRMW5-R2 MMRMW5-R2

Aluminum, dissolved 324 ND NC
Barium, dissolved 10.6 10 5.8
Beryllium, dissolved ND 0.26 NC
Boron, dissolved 59.2 79 28.7
Cadmium, dissolved ND 2.9 NC
Calcium, dissolved 35500 35000 14
Chromium, dissolved 16.7 14 17.6
Iron, dissolved 624 23 186
Magnesium, dissolved 46200 46000 0.4
Manganese, dissolved 27.4 16 52.5
Nickel, dissolved 14.3 5.8 84.6
Potassium, dissolved 4720 4800 1.7
Selenium, dissolved ND 3.4 NC
Sodium, dissolved 67900 69000 1.6
Strontium, dissolved 230 240 4.3
Thallium, dissolved ND 0.19 NC
Titanium, dissolved 61.9 ND NC
Vanadium, dissolved 25.1 27 7.3
Zinc, dissolved 35.5 37 4.1
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EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMWS5-R2 MMRMWS5-R2
Mercury, dissolved ND 0.035 NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMW5-R2 MMRMWS5-R2
Aluminum, total 113 790 150
Barium, total 10.6 13 20.3
Beryllium, total ND 0.22 NC
Boron, total 60 72 18.2
Calcium, total 37700 34000 10.3
Chromium, total 22.6 23 1.8
Copper, total ND 2.7 NC
Iron, total 182 1000 139
Magnesium, total 48300 44000 9.3
Manganese, total 20.5 33 46.7
Nickel, total 11 7.5 37.8
Potassium, total 5110 4500 12.7
Selenium, total 5.55 6.4 14.2
Sodium, total 71800 71000 1.1
Strontium, total 241 240 0.4
Titanium, total 13 92 151
Vanadium, total 26.3 26 1.1
Zinc, total 37.7 35 7.4
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRNFBRSS 1-20 MMRNFRSS1-20
Aluminum 44000 24000 58.8
Antimony 12 3 120
Arsenic 0.473 0.25 61.7
Barium 53 35 40.9
Beryllium 0.431 0.29 39.1
Boron 11.1 3 115
Calcium 2180 1500 37.0
Chromium 172 120 35.6
Cobalt 16.9 12 33.9
Copper 35.8 27 28.0
Iron 87400 60000 37.2
Lead 2.26 2.5 10.1
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRNFBRSS 1-20 MMRNFRSS1-20

Magnesium 2290 1700 29.6
Manganese 665 480 32.3
Molybdenum ND 0.68 NC
Nickel 63.2 36 54.8
Potassium 902 590 41.8
Selenium 2.87 0.55 136
Sodium 183 110 49.8
Strontium 34.9 22 45.3
Thallium ND 0.017 NC
Titanium 3080 2100 37.8
Vanadium 205 160 24.7
Zinc 35.5 23 42.7
Mercury 0.191 0.072 90.5

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMROB/ODSS1-5F MMROB/ODSS1-5

Aluminum 33000 28000 16.4
Antimony 5.84 12 69.1
Arsenic 0.418 4.3 165
Barium 58.9 57 3.3
Beryllium 0.547 0.13 123
Boron 7.57 5 40.9
Cadmium ND 2.1 NC
Calcium 4490 3300 30.6
Chromium 218 250 13.7
Cobalt 24.4 29 17.2
Copper 226 240 6.0
Iron 81800 120000 37.9
Lead 235 170 32.1
Magnesium 1920 1900 1.0
Manganese 685 780 13.0
Molybdenum ND 2.3 NC
Nickel 62.8 64 1.9
Potassium 474 420 12.1
Selenium 3.87 0.95 121
Sodium 275 210 26.8
Strontium 50.7 44 14.1
Tin ND 35 NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMROB/ODSS1-5F MMROB/ODSS1-5
Titanium 2260 2900 24.8
Vanadium 178 290 47.9
Zinc 236 280 17.1
Mercury 0.157 0.069 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRPSSW-R6 MMRPSSW-R6-S
Aluminum, dissolved ND 27 NC
Barium, dissolved 9.45 8.1 13.8
Boron, dissolved 126 110 13.6
Calcium, dissolved 33900 29000 15.6
Copper, dissolved ND 3.1 NC
Iron, dissolved 53 13 121
Magnesium, dissolved 21400 18000 17.3
Nickel, dissolved ND 3 NC
Potassium, dissolved 13400 11000 19.7
Sodium, dissolved 48500 42000 14.4
Strontium, dissolved 201 180 11.0
Thallium, dissolved ND 0.38 NC
Titanium, dissolved ND 1.3 NC
Vanadium, dissolved 5.83 4.5 25.8
Zinc, dissolved 11 ND NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRPSSW-R6 MMRPSSW-R6-S
Aluminum ND 38 NC
Arsenic ND 2.7 NC
Barium 9.06 8 12.4
Beryllium ND 0.21 NC
Boron 129 100 25.3
Calcium 34500 27000 24.4
Copper ND 3.1 NC
Iron 63.9 ND NC
Magnesium 21000 17000 21.1
Manganese ND 0.86 NC
Molybdenum 7.9 ND NC
Nickel ND 3.1 NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRPSSW-R6 MMRPSSW-R6-S

Potassium 12800 9900 25.6
Selenium ND 2 NC
Sodium 48400 40000 19.0
Strontium 202 170 17.2
Titanium 3.17 2.1 40.6
Vanadium 5.81 4 36.9
Zinc 7.5 ND NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRSFDRSS 1-22 MMRSFDRSS1-22

Aluminum 36800 8600 124
Antimony 5.28 2.2 82.4
Barium 65.1 50 26.2
Beryllium 0.576 0.45 24.6
Boron 11.4 4.4 88.6
Calcium 7630 4900 43.6
Chromium 142 48 98.9
Cobalt 37.4 28 28.7
Copper 63.7 43 38.8
Iron 46300 17000 92.6
Lead 8.43 5.4 43.8
Magnesium 7080 4800 38.4
Manganese 1010 780 25.7
Molybdenum ND 0.68 NC
Nickel 124 75 49.2
Potassium 1230 720 52.3
Selenium 1.22 0.61 66.7
Sodium 882 500 55.3
Strontium 57.3 37 43.1
Thallium ND 0.0086 NC
Titanium 3060 2000 41.9
Vanadium 114 97 16.1
Zinc 72.8 50 37.1
Mercury ND 0.028 NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRWOLFSS1-3 MMRWOLFSS1-3

Aluminum 33500 10000 108
Antimony ND 4.3 NC
Arsenic 1.55 3.7 81.9
Barium 53 36 38.2
Beryllium 0.577 0.3 63.2
Boron 17.5 16 9.0
Calcium 195000 290000 39.2
Chromium 102 60 51.9
Cobalt 20.5 14 37.7
Copper 109 100 8.6
Iron 35900 23000 43.8
Lead 191 220 14.1
Magnesium 10400 12000 14.3
Manganese 635 510 21.8
Molybdenum ND 0.74 NC
Nickel 88.6 29 101
Potassium 674 340 65.9
Selenium 0.577 1.4 83.3
Sodium 1270 1500 16.6
Strontium 1320 1800 30.8
Titanium 2580 1500 52.9
Vanadium 81.3 57 35.1
Zinc 56.9 40 34.9
Mercury ND 0.018 NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRWSBPSS1-1 MMRWSBPSS1-1

Aluminum 59400 29000 68.8
Antimony 6.8 5 30.5
Arsenic 1.82 1.9 4.3
Barium 185 130 34.9
Beryllium 1.4 1.1 24.0
Boron 11.2 5 76.5
Cadmium ND 0.49 NC
Calcium 2380 2900 19.7
Chromium 245 250 2.0
Cobalt 69.1 110 45.7
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRWSBPSS1-1 MMRWSBPSS1-1

Copper 80 80 0.0
Iron 99100 100000 0.9
Lead 7.05 5.3 28.3
Magnesium 1800 900 66.7
Manganese 3320 4000 18.6
Molybdenum ND 2.3 NC
Nickel 223 130 52.7
Potassium 1150 480 82.2
Selenium 3.37 1.9 55.8
Sodium 399 270 38.6
Strontium 32.9 22 39.7
Thallium ND 0.17 NC
Titanium 5030 3100 47.5
Vanadium 196 220 115
Zinc 179 130 31.7
Mercury 0.139 0.094 38.6

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMR-MW2-R5 MMR-MW2-R5

Arsenic, total ND 2.5 NC
Barium, total 23.1 22 4.9
Boron, total 86.4 78 10.2
Calcium, total 44,700 37,000 18.8
Iron, total 62.7 ND NC
Magnesium, total 47,600 41,000 14.9
Manganese, total 241 210 13.7
Nickel, total 18.6 2.8 147.7
Potassium, total 3,490 2,200 45.3
Sodium, total 77,800 75,000 3.7
Strontium, total 221 220 0.5
Vanadium, total 11.3 9.5 17.3
Zinc, total 7.64 9.1 17.4

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMR-MW2-R5 MMR-MW?2-R5

Barium, dissolved 22.2 22 0.9
Boron, dissolved 85.7 87 15
Cadmium, dissolved ND 2.4 NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-MW?2-R5 MMR-MW?2-R5
Calcium, dissolved 43,400 43,000 0.9
Iron, dissolved 63.3 57 10.5
Magnesium, dissolved 47,500 45,000 5.4
Manganese, dissolved 205 200 2.5
Molybdenum, dissolved ND 8.2 NC
Nickel, dissolved 13.5 2.7 133.3
Potassium, dissolved 2,700 2,100 25.0
Sodium, dissolved 77,000 76,000 1.3
Strontium, dissolved 218 220 0.9
Vanadium, dissolved 14.5 17 15.9
Zinc, dissolved 5.96 12 67.3
Mercury, dissolved ND 0.083 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Arsenic, total ND 5.5 NC
Barium, total 3.76 4.3 13.4
Boron, total 57.6 57 1.1
Calcium, total 66,400 61,000 8.5
Magnesium, total 22,400 20,000 11.3
Manganese, total 18.3 16 13.4
Nickel, total ND 2.3 NC
Potassium, total 1,790 2,200 20.6
Sodium, total 32,700 30,000 8.6
Strontium, total 345 340 1.5
Vanadium, total 13.7 14 2.2
Zinc, total ND 15 NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Arsenic, dissolved ND 5.3 NC
Barium, dissolved 4.21 4.4 4.4
Boron, dissolved 66.8 61 9.1
Calcium, dissolved 68,500 62,000 10.0
Magnesium, dissolved 23,000 21,000 9.1
Manganese, dissolved 18.2 16 12.9
Nickel, dissolved ND 2.0 NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R

Potassium, dissolved 2,480 2,100 16.6
Sodium, dissolved 33,900 31,000 8.9
Strontium, dissolved 354 340 4.0
Vanadium, dissolved 14.7 14 4.9
Zinc, dissolved 7.29 20 93.2
Mercury, dissolved ND Not Reported NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRKGR2-3 MMRKG6SR2-3

Aluminum, total 3,700 3,300 114
Arsenic, total ND 3.8 NC
Barium, total 14.5 14 3.5
Boron, total 53.9 14 118
Calcium, total 29,600 26,000 12.9
Chromium, total 11.5 11 4.4
Copper, total ND 7.2 NC
Iron, total 4,850 4,400 9.7
Lead, total ND 1.2 NC
Magnesium, total 15,100 13,000 14.9
Manganese, total 40.3 36 11.3
Nickel, total 12.4 5.9 71.0
Potassium, total 4,570 3,500 26.5
Sodium, total 29,500 27,000 8.8
Strontium, total 127 120 5.7
Titanium, total 328 240 31.0
Vanadium, total 10.8 13 18.5
Zinc, total 26.1 7.5 111
Mercury, total ND 0.081 NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMR-KGS-R3-3 MMR-KGS-R3-3

Aluminum, total 2,700 5,600 69.9
Barium, total 14.3 14 2.1
Beryllium, total ND 0.18 NC
Boron, total 52.5 52 1.0
Calcium, total 24,900 23,000 7.9
Chromium, total 17.2 17 1.2
Copper, total 10.8 14 25.8
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMR-KGS-R3-3 MMR-KGS-R3-3
Iron, total 5,590 6,200 10.3
Magnesium, total 11,900 12,000 0.8
Manganese, total 59.8 55 8.4
Nickel, total ND 9.2 NC
Potassium, total 3,730 4,600 20.9
Sodium, total 24,800 25,000 0.8
Strontium, total 105 120 13.3
Titanium, total 277 270 2.6
Vanadium, total 15.2 18 16.9
Zinc, total 109 14 155
Analysis for Inorganics
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRCAASS 1-7F MMRCAASS1-7F

Chloride 54.7 67 20.2
Nitrate-n 27.9 34 19.7
Orthophosphate ND 64 NC
Perchlorate ND ND NC
Sulfate 68.2 69 1.2
Cyanide 751 1.8 82.2

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRDBSS1-1F MMRDEERBERM1-1F

Chloride 25 12 70.3
Nitrate-N 17 8.2 69.8
Orthophosphate- ND 360 NC
Sulfate 51.2 65 23.8
Cyanide 0.733 ND NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMRMW-4C MMRMW-4C

Bromide 0.742 ND NC
Chloride 173 170 1.7
Fluoride 0.402 ND NC
Nitrate-N 2.09 2.5 17.9
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW-4C MMRMW-4C
Orthophosphate 0.331 Not Reported NC
Sulfate 35.5 Not Reported NC
EMAX Sample Result Sequoia Duplicate Result
Compound RPD
MMRMW5-R2 MMRMWS5-R2

Bromide 0.639 Not Reported NC
Chloride 157 Not Reported NC
Fluoride 0.342 Not Reported NC
Nitrate-N 1.22 1.7 32.9
Orthophosphate 0.511 Not Reported NC
Sulfate 88.2 Not Reported NC
Bicarbonate alkalinity 118 Not Reported NC
Silica 110 Not Reported NC

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMROB/ODSS1-5F MMROB/ODSS1-5

Chloride 48.7 25 64.3
Fluoride 1.34 ND NC
Nitrate-N 6.15 4.6 28.8
Orthophosphate ND 250 NC
Perchlorate 89.5 ND NC
Sulfate 28.7 15 62.7

Compound EMAX Sample Result Sequoia Duplicate Result RPD

MMR-MW?2-R5 MMR-MW?2-R5

Cyanide ND ND NC
Sulfide ND 4.5 NC
Chloride 185 Not Reported NC
Fluoride 0.577 Not Reported NC
Nitrate-N 0.2 0.18 10.5
Orthophosphate 0.384 Not Reported NC
Perchlorate ND ND NC
Sulfate 12.8 Not Reported NC
Conductivity Not Reported 910 NC
Bromide 0.763 Not Reported NC
Nitrite-N ND ND NC
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Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRMW3A-R6 MMRMW3A-6R
Chloride 50.2 51 1.6
Fluoride 0.164 ND NC
Nitrate-N 0.731 0.71 2.9
Orthophosphate 0.268 Not Reported NC
Perchlorate ND 2.9 NC
Sulfate 13.2 13 1.5
Conductivity Not Reported 510 NC
Cyanide ND Not Reported NC
Sulfide ND Not Reported NC
Compound EMAX Sample Result Sequoia Duplicate Result RPD
MMRKGSR2-3 MMRK6SR2-3
Total Suspended Solids (TSS) 26 10 88.9

Key:

NC = Not able to calculate

ND = Not-detected
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Appendix K

Soil and Water Levels Compared to Ecological Screening Levels,
National Recommended Water Quality, and Hawai’i 11-54 Rules

Throughout this hydrogeologic assessment for the Makua Military Reservation,
the laboratory analytical data were compared to EPA Region IX Industrial Preliminary
Remediation Goals (PRGs) for Soils, and Tap Water PRGs and Maximum Contaminant
Limits for Water. In addition to these standards (which are also listed below), a number
of additional guidelines have been developed for comparison of the laboratory analytical
data. These parameters include the following:

a.

Groundwater and Surface Water Risk Based Screening Levels

Federal Maximum Contaminant Levels (MCLs), or federal drinking water
standards.

USEPA Region 9 (Region 9 includes Hawai’i) Preliminary Remediation
Goals (PRGs) for Tap Water published October 2002.

Hawai’i State Department of Health Hawai’i Administrative Rules (HAR)
Title 11 (Hawai’i Title 11-281 Tier | Action Levels for Rainfall Less than 200
cm/yr drinking water source not threatened, and 11-54-4 Basic Water Quality
Criteria Applicable to All Waters**).

USEPA Region 5 Ecological Data Quality Levels (EDQLS) for Surface Water
(Also called Ecological Screening Levels (ESLS).

Federal Ambient Water Quality Criteria (AWQC) for Freshwater** (Also
called National Recommended Water Quality Criteria — 2002).

**(The *““Federal Ambient Water Quality Criteria (AWQC) for Freshwater” and

““11-54-4 Basic Water Quality Criteria Applicable to All Waters™ are nearly
the same lists).

Soil And Sediment Risk Based Screening Levels

USEPA Generic Soil Screening Levels (SSLs) for Ingestion, Inhalation, and
Migration to Groundwater published October 2004.

USEPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Land
Use Published October 2002.

Hawai’i State Department of Health Hawai’i Administrative Rules (HAR)
Title 11 (Hawai’i Title 11-281 Tier | Action Levels for Rainfall Less than 200
cm/yr drinking water source not threatened)



e USEPA Region 5 Ecological Data Quality Levels (EDQLS) for Soil
(applicable to surface soil samples only), also called Ecological Screening
Levels (ESLSs).

e USEPA Region 5 Ecological Data Quality Levels (EDQLS) for Sediment
(applicable to surface soil samples only), also called Ecological Screening
Levels (ESLSs).

The Federal guidelines (Site Screening levels for soils and sediment, and Ambient
Water Quality Criteria) are not regulations, but guidelines that should be handled on a
case-by-case basis.

Results of the soil sampling performed by the analytical laboratory were also
compared to USEPA Generic Soil Screening Levels (SSLs) for Ingestion, Inhalation, and
Migration to Groundwater. Consideration of these USEPA Generic Soil Screening
Levels (SSLs) for Ingestion and Inhalation are included and used in developing the
Region IX PRGs, so no separate comparison to these values are necessary (EPA, 2004).

A comparison of the Generic soil screening levels (SSLs) for the protection of
groundwater have been included for 100 most common contaminants at Superfund Sites.
The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to
account for natural processes that reduce contaminant concentrations in the subsurface
such as dilution, chemical decay, and biodegradation. The geologic conditions at Makua
are conducive to these processes due to the long travel paths for groundwater, and the
long distances from the impact area and Open Burning/Open Detonation Area (OB/OD)
to off site receptors. Therefore, the SSL with a DAF of 20 are used for comparison. In
general, if an SSL is not exceeded for the migration to groundwater pathway, the user
may eliminate this pathway from further investigation (EPA, 2004).

Soil and water samples are also compared to Hawai’i Title 11-281 Tier 1 Action
Levels for Groundwater (Rainfall <200 cm/year, drinking water source not threatened).
These regulations essentially are for underground storage tanks containing products like
gasoline and diesel fuel. And while there are no records of underground tanks in the
Makua area, these Tier 1 values are used for comparison as a guideline if remediation of
the soil would be necessary.

To evaluate the potential for ecological impacts, a comparison of soil and water
samples is made to the USEPA Region V Ecological Data Quality Levels (or Ecological
Screening Levels) for soil and sediment. Ecological values similar to PRGs are not
published for Region 1X, so in this vacuum the Region V Ecological Screening Levels
are used to provide an indication of potential impacts. The Region V ESLs have been
used outside of Region V (such as the Blackbird Mine in Idaho), and the Tri-Service
(Army, Navy, Air Force) Remedial Project Manager’s Handbook for Ecological Risk
Assessment also listed these as a source for comparison of Soil Values for ecological risk
(Simini, Checkai, and Maly, 2000). They are used to provide a general indication if
additional work is necessary to evaluate ecological impacts.



Table K-1 through K-14 listed in this appendix contain a comparison of the
analytical laboratory samples for both soil and groundwater. These tables list only the
analytes that have an alternative screening level that is more stringent than the PRG or
MCL values.

A review of the tables shows that mostly metal compounds are shown to be above
these guidelines, and nearly all of the compounds are likely naturally occurring. Table K-
1, K-2, and K-3 listed values above the EPA Region 5 Ecological Screening Levels
(ESLs) developed by the EPA. Table K-1 lists all type of compounds found in soil
samples reported by the analytical laboratory (EMAX, Inc.), and Table K-2 lists all non-
metal compounds reported by the analytical laboratory (EMAX, Inc.). Table K-3 lists
values of compounds above ESLs reported by Sequoia laboratory. A few compounds
such as acetone, 1,3-DNB, and aldrin are above these screening levels. A review of these
compounds listed does not indicate that additional assessment of ecological risk is
required, as only a few non-metal compounds were reported by the laboratory. Levels of
chromium, copper, nickel (Table K-1) are naturally occurring minerals in Hawaiian soils.

Tables K-4, K-5, K-6, and K-7 list values above the Ecological Soil Screening
Criteria developed by the EPA. Some compounds such as di-n-butlylphthalate and 2,6-
DNT, and PCB-1260 were reported by the analytical laboratory above these screening
values (Table K-5). Di-n-butlylphthalate is a manufactured chemical added to common
plastics, wire insulation, paint products, glue, hair spray and other household products. It
is commonly found in the environment, and most people are exposed to low levels in
water, food, and air (ATSDR, 2004). Other compounds above ESLSs, such as explosives
2,6-DNT and 2,6 Dinitrotoluene were limited to the OB/OD area, so that ecological risk
would be limited to that area (Tables K-5 and K-7). Based on the few number of
compounds, and the low level of these compounds, additional assessment of ecological
risk is not deemed necessary.

Tables K-8, K-9, and K-10 list values for water quality samples compared to
Ecological Screening, National Recommended Water Quality, and Hawai’i 11-54 levels.
Mostly metal compounds that are naturally occurring were listed, with a few detections
reported by the laboratory for pesticides, such as lindane and Endosulfan. Table K-9 lists
the non-metal compound of carbon disulfide, and the pesticides of heptachlor and
lindane. Analytical results reported by the laboratory of water well samples that
represent the chemistry of discharging groundwater contain non-metal compounds of
chloride and endosulfan (a pesticide) above ESLs. Based on the few number of
compounds, and the low level of these compounds, additional assessment of ecological
risk is not deemed necessary.

Table K-11, K-12, K-13, and K-14 list a comparison of the EPA Region 1X
Generic Soil Screening Levels (SSLs) for Ingestion, Inhalation, and Migration to
Groundwater published October 2004. Only compounds with a more stringent SSL than
the Industrial Soil PRG are listed. Table K-11 and K-13 list samples that exceeded these
SSLs for the metals of antimony, chromium, nickel, and selenium reported by EMAX
and Sequoia analytical laboratory, respectively. Chromium and nickel are listed as
naturally occurring in Waianae Range basalts (Presley, 1997), and antimony and



selenium are also naturally occurring. It is not anticipated that additional assessment of
ecological risk from these compounds is necessary.

Table K-12 and K-14 list non-metal compounds reported by the laboratory at
concentrations above SSL values for EMAX and Sequoia analytical laboratory,
respectively. Compounds above SSL are limited largely to the OB/OD area, and include
2,4-Dinitrotoluene, 2,4-DNT, 2,6-DNT, and the pesticides of dieldrin and Alpha-BHC. .
Based on the few number of compounds, the low level of these compounds, and that they
are limited to the Open Burning/Open Detonation area, additional assessment of
ecological risk is not deemed necessary for this study.



Table K-1 Sediment Levels Above Ecological Screening Levels - EMAX Laboratory

Compound

1,3-DNB ACETONE ALDRIN CHROMIUM COPPER NICKEL
Unit UG/KG UG/KG UG/KG MG/KG MG/KG MG/KG
Screening Level Ecol Scr. Sed. | Ecol Scr. Sed. | Ecol Scr. Sed. |Ecol Scr. Sed.|Ecol Scr. Sed.|Ecol Scr. Sed.
Value 8.61 9.90 2.00 43.4 31.6 22.7
Sample Label Location of Sample
MMRKASBS-0.5 Kaluakauila Stream 71 138 52 118
MMRKASBS-1.0 Kaluakauila Stream 60 149 54.9 159
MMRKSBS-0.5 Koiahi Gulch 130 191 72.2 139
MMRKSBS-1.0 Koiahi Gulch 95 2.9 145 54.4 121
MMRKSBS-1.5 Koiahi Gulch 78 172 63.6 143
MMRMSBS-0.5 Makua Stream 150 154 45.6 312
MMRMSBS-1.0 Makua Stream 21 142 48.3 336
MMRMSBS-1.5 Makua Stream 190J 21 159 48.3 382
MMRPSBS-0.5 Punapohaku Stream 130 147 54.6 110
MMRPSBS-1.0 Punapohaku Stream 60 157 56.8 122
MMRPSBS-1.5 Punapohaku Stream 65 162 55.8 122

J = Semiquantified Results

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Sediment




Table K-2 Sediment Levels Above Ecological Screening Levels - EMAX Laboratory - Non-Metal Results

Compound

1,3-DNB ACETONE ALDRIN
Unit UG/KG UG/KG UG/KG
Screening Level Ecol Scr. Sed. Ecol Scr. Sed. Ecol Scr. Sed.
Value 8.61 9.90 2.00
Sample Label Location of Sample
MMRKASBS-0.5 Kaluakauila Stream 71
MMRKASBS-1.0 Kaluakauila Stream 60
MMRKSBS-0.5 Koiahi Gulch 130
MMRKSBS-1.0 Koiahi Gulch 95 2.9
MMRKSBS-1.5 Koiahi Gulch 78
MMRMSBS-0.5 Makua Stream 150
MMRMSBS-1.0 Makua Stream 21
MMRMSBS-1.5 Makua Stream 190J 21
MMRPSBS-0.5 Punapohaku Stream 130
MMRPSBS-1.0 Punapohaku Stream 60
MMRPSBS-1.5 Punapohaku Stream 65

J = Semiquantified Results

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Sediment




Table K-3 Sediment Levels Above Ecological Screening Levels - Sequoia Laboratory

Compound
Acetone Chromium Copper Nickel
Unit UG/KG MG/KG MG/KG MG/KG
Screening Level Ecol Scr. Sed. Ecol Scr. Sed. Ecol Scr. Sed. Ecol Scr. Sed.
Value 9.90 43.4 31.6 22.7
Sample Label Location of Sample
MMRMSBS-1.5 Makua Stream 29.00 120.00 48.00 190.00

J = Semiquantified Results

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Sediment







Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMR105FASS 1-1 105 Firing Area 23.7 43 15.4]
MMR105FASS 1-1F 105 Firing Area 103 121 38.9 62.4
MMR105FASS 1-2 105 Firing Area 78.4 92.3 24.3 44.9
MMR105FASS 1-2F 105 Firing Area 15.8 29.6 9.64J 9.06J
MMR105FASS BLANK 105 Firing Area 89.1 114 29.2 61.5
MMR105FASS1-1F 105 Firing Area
MMRAGSS 1-1 Area G 134 1.25 281 55 92.1
MMRAGSS 1-2 Area G 157 1.45 245 80.9 81.1
MMRAGSS 1-3 Area G 156 1.23 265 121 85.7
MMRAGSS1-1 Area G
MMRAGSS1-2 Area G
MMRAGSS1-3 Area G
MMRAREAGSS 1-2F Area G 131 230 80.9 67.7
MMRAREAGSS1-2F Area G
MMRBACKGROUND 1-10 [North Fire Break Road 73.8 105 11.3 22
MMR-BACKGROUND 1-2 |Background 61.5 170 32.9 57.2
MMRBACKGROUND 1-3  |Background 89.3 186 35.1 67.1
MMRBACKGROUND 1-4  [Background 61.8 183 13.8 457
MMRBACKGROUND 1-5  |Background 172 118 41.1 34.6
MMRBACKGROUND 1-6  [Background 59.4 154 375 61.9
MMRBACKGROUND 1-7  [North Fire Break Road 78.1 1.37 339 71.4 99.6
MMRBACKGROUND 1-8  [North Fire Break Road 63.6 221 45.8 76.6
MMRBACKGROUND 1-9  [North Fire Break Road 86.3 117 29.4 28.6




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER

Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRBACKGROUND1-3 Background
MMRBACKGROUND1-4 Background
MMRBACKGROUND1-5 Background
MMRBACKGROUND1-6 Background

o Ao DGERBLIND Badger 129 1.09] 203 99.5 106
MMRBADGERBLINDBLANK |Badger
MMRBADGERSS 1-1 Badger 116 264 72.4 91.8
MMRBADGERSS 1-10 Badger 122 267 70.8 113
MMRBADGERSS 1-10F Badger 131 248 76.2 111
MMRBADGERSS 1-2 Badger 146 320 80.6 97.5
MMRBADGERSS 1-3 Badger 70.3 223 62.6 109
MMRBADGERSS 1-4 Badger 92.3 250 62.2 143
MMRBADGERSS 1-5 Badger 5.79 147 263 102 136
MMRBADGERSS 1-6 Badger 123 218 76.7 141
MMRBADGERSS 1-7 Badger 18.4 89.3 21.7 87.7
MMRBADGERSS 1-8 Badger 7.23 127 1.3 317 137 144
MMRBADGERSS 1-9 Badger 52.9 124 34.6 126
MMRBADGERSS1-1 Badger
MMRBADGERSS1-10 Badger
MMRBADGERSS1-10F Badger
MMRBADGERSS1-2 Badger

MMRBADGERSS1-3

Badger




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRBADGERSS1-4 Badger
MMRBADGERSS1-5 Badger
MMRBADGERSS1-6 Badger
MMRBADGERSS1-8 Badger
MMRBHSS1-1 Borehole 313 250 14 81.8
MMRBHSS1-2 Borehole 74.8 2.63 91.1 17.1 28.8
MMRBHSS1-3 Borehole 127 2.91 44,7 131 10.2
MMRBHSS1-4 Borehole 127 1.82 134 40.3 50.4
MMRBHSS1-5 Borehole 126 1.27] 153 65.3 58.2
MMRBHSS1-6 Borehole 116 1.55 114 46.1 51.4
MMRBHSS1-7 Borehole 99.8 170 40.6 85.3
MMRBHSS1-8 Borehole 206 209 65.8 78.5
MMRBHSS2-1 Borehole 451 228 17.9 93.6
MMRBHSS2-2 Borehole 91.6 1.14J 306 15.7 99.6
MMRBHSS2-3 Borehole 86 2.43 490 25.8 100
MMRBHSS2-4 Borehole 152 2.11 227 81.5 72.3
MMRBHSS2-5 Borehole 114 1.76 130 60.7 60.2
MMRBHSS2-6 Borehole 113 1.49 144 57.8 64.3
MMRBHSS2-7 Borehole 456 1.31J 139 116 67.1
MMRBHSS2-8 Borehole 119 74.5 53.1 43.9
MMRBHSS3-1 Borehole 129 1.2 153 41.2 47.3
MMRBHSS3-2 Borehole 54.1 1.32 206 29.3 54.7
MMRBUFFALOBLIND Buffalo 187 1.18 288 64.8 124




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER

Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location

BLANK

IMMRBUFFALOBLINDBLANK [BUffal0
MMRBUFFALOSS 1-1 Buffalo 81.1 313 37.1 89.2
MMRBUFFALOSS 1-2 Buffalo 239 1.26 293 79.1 125
MMRBUFFALOSS 1-3 Buffalo 164 1.16 357 41.4 84
MMRBUFFALOSS 1-4 Buffalo 134 1.17 282 74.2 93.3
MMRBUFFALOSS 1-5 Buffalo 139 285 62.3 83
MMRBUFFALOSS 1-6 Buffalo 198 1.15 281 64.3 126
MMRBUFFALOSS 1-6F Buffalo 195 292 66.9 143
MMRBUFFALOSS1-2 Buffalo
MMRBUFFALOSS1-3 Buffalo
MMRBUFFALOSS1-4 Buffalo
MMRBUFFALOSS1-5 Buffalo
MMRBUFFALOSS1-6 Buffalo
MMRBUFFALOSS1-6F Buffalo
MMRCAABLIND BLANK Counter Attack Area 6.88 259 1.28 183 122 111
MMRCAABLINDBLANK Counter Attack Area
MMRCAASS 1-1 Counter Attack Area 6.47 172 182 79.4 115
MMRCAASS 1-10 Counter Attack Area 7.75 258 1.39 236 109 120
MMRCAASS 1-11 Counter Attack Area 131 1.16 236 94 97.3
MMRCAASS 1-12 Counter Attack Area 5.92 139 1.21 203 114 103
MMRCAASS 1-13 Counter Attack Area 6.65 124 1.32 193 123 90.6




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRCAASS 1-14 Counter Attack Area 73.5 247 36.5 66.1
MMRCAASS 1-1F Counter Attack Area 177 173 87.6 108
MMRCAASS 1-2 Counter Attack Area 151 1.43 266 102 91.8
MMRCAASS 1-3 Counter Attack Area 96 266 53.5 92.6
MMRCAASS 1-4 Counter Attack Area 53.1 1.11 263 51.3 79.7
MMRCAASS 1-5 Counter Attack Area 154 1.39 271 68.9 110
MMRCAASS 1-6 Counter Attack Area 8.77 289 1.79 324 137 156
MMRCAASS 1-7 Counter Attack Area 158 1.12 228 65 74.9
MMRCAASS 1-7F Counter Attack Area 148 1.11J 214 71.3 82.1
MMRCAASS 1-8 Counter Attack Area 7.23 241 1.38 210 129 120
MMRCAASS 1-9 Counter Attack Area 9.04 275 1.7 289 146 170

MMRCAASS1-1

Counter Attack Area

MMRCAASS1-10

Counter Attack Area

MMRCAASS1-11

Counter Attack Area

MMRCAASS1-12

Counter Attack Area

MMRCAASS1-13

Counter Attack Area

MMRCAASS1-14

Counter Attack Area

MMRCAASS1-1F

Counter Attack Area

MMRCAASS1-2

Counter Attack Area

MMRCAASS1-3

Counter Attack Area

MMRCAASS1-4

Counter Attack Area

MMRCAASS1-5

Counter Attack Area

MMRCAASS1-6

Counter Attack Area




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER

Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRCAASS1-7 Counter Attack Area
MMRCAASS1-7F Counter Attack Area
MMRCAASS1-8 Counter Attack Area
MMRCAASS1-9 Counter Attack Area

o A COYOTEBLIND Coyote 218 1.24 200 95.2 103
MMRCOYOTEBLINDBLANK|Coyote
MMRCOYOTESS 1-1 Coyote 99.2 1.21 260 58.5 70.5
MMRCOYOTESS 1-2 Coyote 72.3 1.15 217 58.2 69.9
MMRCOYOTESS 1-2F Coyote 83.5 1.11 234 57.5 72.7
MMRCOYOTESS 1-3 Coyote 34.9 190 9.98 53.8
MMRCOYOTESS 1-4 Coyote 28.2 206 20.4 55
MMRCOYOQOTESS 1-5 Coyote 122 1.21 231 53.9 90.5
MMRCOYOTESS 1-6 Coyote 94.9 199 43.8 124
MMRCOYOTESS 1-7 Coyote 6.46 224 1.43 220 101 113
MMRCOYOTESS 1-8 Coyote 187 1.33 250 69.7 87.6
MMRCOYOTESS1-1 Coyote
MMRCOYOTESS1-2F Coyote
MMRDBSS 1-1 Deer Berms 6.13 224 1.67 228 99.2 124
MMRDBSS 1-1F Deer Berms 229 1.36 216 100 122
MMRDBSS 1-2 Deer Berms 5.79 210 1.69 222 108 138
MMRDBSS 1-3 Deer Berms 176 1.78 231 122 111
MMRDBSS 1-4 Deer Berms 113 1.71 247 95.5 105




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRDBSS 1-5 Deer Berms 126 1.65 254 90.1 105
MMRDBSS BLANK Deer Berms 113 1.76 253 108 104
MMRDBSS1-1 Deer Berms
MMRDBSS1-1F Deer Berms
MMRDBSS1-2 Deer Berms
MMRDBSS1-3 Deer Berms
MMRDBSS1-4 Deer Berms
MMRDBSS1-5 Deer Berms
MMRDBSSBLANK Deer Berms
MMRDEEDSSS 1-1 Deeds 151 1.1 217 44 .4 70.1
MMRDEEDSSS 1-1F Deeds 151 208 49.1 68.8
MMRDEEDSSS 1-2 Deeds 98.8 138 32.9 82.4
MMRDEEDSSS 1-3 Deeds 155 1.15 217 50.8 91.4
MMRDEERBLIND BLANK [Deer 110 1.43 208 93.8 77.7
MMRDEERBLINDBLANK  [Deer
MMRDEERSS 1-1 Deer 121 1.42 219 88.4 93.3
MMRDEERSS 1-10 Deer 139 1.43 228 121 95.3
MMRDEERSS 1-11 Deer 69.1 1.21 246 36.3 56
MMRDEERSS 1-12 Deer 143 1.71 264 110 100
MMRDEERSS 1-13 Deer 10.1 29.8 52.2 10.2J 81
MMRDEERSS 1-14 Deer 10.3 38.9 55.7 12.1J 90.5
MMRDEERSS 1-15 Deer 17.7 30.8 42.5
MMRDEERSS 1-1F Deer 114 1.31 210 90.6 80.8




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRDEERSS 1-2 Deer 4.93] 11.8J 19.5]
MMRDEERSS 1-3 Deer 8.41 21.2 43.2 52.4
MMRDEERSS 1-4 Deer 11.2 18.5J 29.2
MMRDEERSS 1-4F Deer 7.05J 13.7J 6.4J
MMRDEERSS 1-5 Deer 3.63J 12.1
MMRDEERSS 1-6 Deer 24 38.1 9.29J 23.1
MMRDEERSS 1-7 Deer 99.3 1.26 217 85.5 82.1
MMRDEERSS 1-8 Deer 113 1.35 228 88.8 83.7
MMRDEERSS 1-9 Deer 112 1.43 227 93.1 89.4
MMRDEERSS1-1 Deer
MMRDEERSS1-10 Deer
MMRDEERSS1-12 Deer
MMRDEERSS1-1F Deer
MMRDEERSS1-7 Deer
MMRDEERSS1-8 Deer
MMRDEERSS1-9 Deer
MMRDEMOPITSS 1-1F Demo Pit 19.4 249 29.7 53.4
MMRDPASS 1-1 Demo Pit 24.9 282 31.6 61.3
MMRDPASS 1-2 Demo Pit 34.2 272 18.7 73.1
MMRDPASS BLANK Demo Pit 24.8 282 23.9 57.9
MMRELKBLIND BLANK Elk 209 1.37 225 112 104
MMRELKBLINDBLANK Elk
MMRELKSS 1-1 Elk 166 1.32 243 711 153




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMRELKSS 1-10 Elk 6.24 239 141 236 114 117
MMRELKSS 1-2 Elk 9.02 266 151 193 134 149
MMRELKSS 1-3 Elk 6.19 197 1.31 231 92.6 109
MMRELKSS 1-4 Elk 95 1.12 254 67 90.6
MMRELKSS 1-5 Elk 139 1.07 212 56.7 99.2
MMRELKSS 1-6 Elk 8.05 237 1.45 193 119 130
MMRELKSS 1-7 Elk 207 1.44 233 115 110
MMRELKSS 1-7F Elk 203 1.28 223 117 111
MMRELKSS 1-8 Elk 19.1 171 1.22 182 117 417
MMRELKSS 1-9 Elk 117 1.2 237 92 82.2
MMRELKSS1-10 Elk
MMRELKSS1-2 Elk
MMRELKSS1-3 Elk
MMRELKSS1-4 Elk
MMRELKSS1-6 Elk
MMRELKSS1-7 Elk
MMRELKSS1-7F Elk
MMRELKSS1-8 Elk
MMRELKSS1-9 Elk
MMRFOXSS 1-1 Fox 139 1.26 166 35.2 65.3
MMRFOXSS 1-2 Fox 144 1.34 232 62.5 177
MMRFOXSS 1-3 Fox 92.3 1.39 187 65.7 79.7
MMRFOXSS 1-3F Fox 103 1.27 218 86.7 815




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 54
Sample Label Location
MMRFOXSS BLANK Fox 128 1.15 150 34.3 58.7
MMRFOXSS1-2 Fox
MMRFOXSS1-3 Fox
MMRFOXSS1-3F Fox
MMRMSFASS 1-1F X'raezua Stream Firing 106 145 38.3 47.8
MMRMSEASS 1-2F Makua Stream Firing
Area
MMRMSFASS1-2F X'raezua Stream Firing 125 1.3] 197 53.5 66.7
MMRMSFASS1-3F X'raegua Stream Firing 105 1.1 164 43.7 58.4
MMRMTASS 1-1 Misc Training Area 156 1.38 292 96.8 144
MMRMTASS 1-2 Misc Training Area 192 1.42 287 96.9 149
MMRMTASS 1-3 Misc Training Area 72.6 263 37 89.1
MMRMTASS 1-3F Misc Training Area 71.9 206 35.2 74
MMRMTASS 1-4 Misc Training Area 84 1.35 274 90.3 103
MMRMTASS 1-5 Misc Training Area 161 1.34 304 71.6 137

MMRMTASS1-1

Misc Training Area

MMRMTASS1-2

Misc Training Area

MMRMTASS1-3F

Misc Training Area

MMRMTASS1-4

Misc Training Area

MMRMTASS1-5

Misc Training Area

MMRMTASSBLANK

Misc Training Area




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM | BERYLLIUM | CADMIUM | CHROMIUM | COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location
MMR-NFBR1-10 North Fire Break Road 204 1.61 105 41 38.6
MMR-NFBR1-11 North Fire Break Road 72.6 211 36.8 56.8
MMR-NFBR1-9 North Fire Break Road 11.9 4.4 1.86J
MMRNFBRSS 1-20 North Fire Break Road 53 172 16.9 35.8
MMRNFBRSS 1-21 North Fire Break Road 118 1.17J 124 45 30.1
MMRNFBRSS1-20 North Fire Break Road
MMRNFBRSS1-21 North Fire Break Road
MMROB/ODBLIND BLANK |2P€n Burn Open 61.2 233 275 15100
Detontata
MMROB/ODBLINDBLANK |2P€n Burn Open
Detontata
MMROB/ODSS 1-1F Open Burn Open 92 117 242 61.3 300
Detontata
MMROB/ODSS 1-1FDL  |2Pen Burn Open
Detontata
MMROB/ODSS 1-2F Open Burn Open 43.6 171 30.7 92.8
Detontata
MMROB/ODSS 1-3F Open Burn Gpen 80.8 0.817J 180 48.1 224
Detontata
MMROB/ODSS 1-4F Open Burn Gpen 76.8 0.689J 179 33.2 219
Detontata
MMROB/ODSS 1-5F Open Burn Gpen 58.9 218 24.4 226
Detontata
MMROB/ODSS1-1F Open Burn Gpen
Detontata

MMROB/ODSS1-2F

Open Burn Open




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound
ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER

Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 5.4
Sample Label Location

Detontata
MMROB/ODSS1-3F Open Burn Open

Detontata
MMROB/ODSS1-5F Open Burn Open

Detontata
MMRPBPSS 1-1 Propose Burn Pit 84.7 106 17.9 28.2
MMRPBPSS 1-1F Propose Burn Pit 75.3 92.2 16.7 22.4
MMRS-BACKGROUND 1-1 |Background 73.2 229 49.7 66.2
MMR-SFBR1-12 South Fire Break Road 47.4 93.8 22 37.5
MMR-SFBR1-13 South Fire Break Road 12.9 294 8.35 65.4
MMR-SFBR1-14 South Fire Break Road 74 148 39.8 66.8
MMR-SFBR1-15 South Fire Break Road 56.1 122 27 56.2
MMR-SFBR1-16 South Fire Break Road 39.8 98.8 24.8 50.7
MMR-SFBR1-17 South Fire Break Road 87.2 158 38.6 74.2
MMR-SFBR1-18 South Fire Break Road 61.5 228 19.9 164
MMRSFBRSS 1-19 South Fire Break Road 86.7 201 36.4 64.8
MMRSFBRSS 1-22 South Fire Break Road 65.1 142 37.4 63.7
MMRSFBRSS1-19 South Fire Break Road
MMRSFBRSS1-22 South Fire Break Road
MMRSNFBR-1 North Fire Break Road 85.3 133 35.2 58
MMRS-NFBR1-7 North Fire Break Road 126 1.15J 149 40.3 54.5
MMRS-NFBR1-8 North Fire Break Road 123 1.21J 97.5 42.6 40.7
MMRSNFBR-2 North Fire Break Road 74.7 151 40.6 54.5
MMRSNFBR-3 North Fire Break Road 94.6 164 44 .4 72.4




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Metal Results

Compound

ARSENIC BARIUM BERYLLIUM | CADMIUM | CHROMIUM COBALT COPPER
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil|Ecol. Scr. Soil |Ecol. Scr. Soil|Ecol. Scr. Soil [Ecol. Scr. Sall
Value 5.7 1.04 1.06 0.00222 0.4 0.14 54
Sample Label Location
MMRSNFBR-4 North Fire Break Road 93.8 1.16J 124 37.9 75.5
MMRSNFBR-5 North Fire Break Road 130 131 40.3 48.2
MMRSNFBR-6 North Fire Break Road 121 223 60.7 86.1
MMRWOLFSS 1-1 Wolf 63.1 173 30.8 64.5
MMRWOLFSS 1-2 \Wolf 246 1.43 276 58.6 107
MMRWOLFSS 1-3 \Wolf 53 102 20.5 109
MMRWOLFSS 1-4 \Wolf 57 178 37.6 70.2
MMRWOLFSS 1-5 \Wolf 27.7 234 19.1 64
MMRWOLFSS 1-5F Wolf 21.6 211 16.5 57.4
MMRWOLFSS 1-6 \Wolf 151 1.22 271 52.4 87.8
MMRWSBPSS 1-1 \F’,V:nather Station Burn 185 1.4 245 69.1 80
MMRWSBPSS 1-1F \eather Station Burmn 175 1.23 245 68.5 78.5

Pan

MMRWSBPSS1-1

\Weather Station Burn
Pan

MMRWSBPSS1-1F

\Weather Station Burn
Pan

J = Semiquantified Results

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA.







Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
I[MMR105FASS 1-1 105 Firing Area 29.9 1060 32.9 23.9
|MMR105FASS 1-1F 105 Firing Area 7.78 116 2.48 4090 133 112
|MMR105FASS 1-2 105 Firing Area 2.84 82.3 1.14 2900 81 84.7
|MMR105FASS 1-2F 105 Firing Area 275 779 23.7 18.5
|MMR105FASS BLANK 105 Firing Area 6.06 103 1.25 3910 108 146
|MMR105FASSl-1F 105 Firing Area 23.3
|MMRAGSS 1-1 Area G 13.6 192 3.12 6440 221 117
|MMRAGSS 1-2 Area G 10.1 208 3.33 5210 199 135
|MMRAGSS 1-3 Area G 11.1 210 3.23 4840 198 134
|MMRAGSSl-1 Area G 0.178
|MMRAGSSl-2 Area G 0.227
|MMRAGSSl-3 Area G 0.157
|MMRAREAGSS 1-2F Area G 10 134 4.46 4750 196 100
[MMRAREAGSS1-2F Area G 0.233
|MMRBACKGROUND 1-10 North Fire Break Road 5.19 46.4 2.34 1400 135 38.3
|MMR-BACKGROUND 1-2 Background 0.606J 87.4 1.45 1580 198 40.4
|MMRBACKGROUND 1-3 Background 112 4300 161 80.5
|MMRBACKGROUND 1-4 Background 97.6 3720 200 41.2
|MMRBACKGROUND 1-5 Background 61.2 2190 151 113
|MMRBACKGROUND 1-6 Background 119 2020 104 62.5
|MMRBACKGROUND 1-7 North Fire Break Road 4.74 0.12J 134 1.86 4010 235 88.8
|MMRBACKGROUND 1-8 North Fire Break Road 2.73 104 1.38J 3500 173 66.9
|MMRBACKGROUND 1-9 North Fire Break Road 5.57 0.151 64.3 2.89 2620 176 63.9




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
I[MMRBACKGROUND1-3 Background 8.01 2.13
|MMRBACKGROUND1-4 Background 1.06J 0.116J 2.94
|MMRBACKGROUND1—5 Background 9.55 0.158 1.92
|MMRBACKGROUND1—6 Background 11.8 1.21
|MMRBADGERBLIND BLANK |Badger 24.7 158 4.92 5370 228 175
|MMRBADGERBLINDBLANK Badger 0.243
|MMRBADGERSS 1-1 Badger 21.8 141 3.8 194 126
|MMRBADGERSS 1-10 Badger 14.3 164 4.57 205 98.6
|MMRBADGERSS 1-10F Badger 15.1 131 4.21 5620 204 102
|MMRBADGERSS 1-2 Badger 12.3 183 4.03 223 110
|MMRBADGERSS 1-3 Badger 251 151 3.14 177 169
|MMRBADGERSS 1-4 Badger 95.5 155 3.41 188 354
|MMRBADGERSS 1-5 Badger 22 193 4.04 208 152
|MMRBADGERSS 1-6 Badger 54.3 168 3.3 163 527
|MMRBADGERSS 1-7 Badger 52.5 68.6 0.984J 81.2 67.8
|MMRBADGERSS 1-8 Badger 14.1 243 4.31 244 132
|MMRBADGERSS 1-9 Badger 25.2 136 1.44 102 153
|MMRBADGERSSl-1 Badger 0.227
|MMRBADGER881-1O Badger 0.209
|MMRBADGERSSl-1OF Badger 0.209 13.5
|MMRBADGERSSl—2 Badger 0.216
|MMRBADGER881-3 Badger 0.252
|MMRBADGERSSl-4 Badger 0.179




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
|[MMRBADGERSS1-5 Badger 0.251
|MMRBADGERSSl-6 Badger 0.211
|MMRBADGER881-8 Badger 0.166
|MMRBHSSl-1 Borehole 3.2 160 1.04 4240 170 49.8
|MMRBHSSl-2 Borehole 2.96 122 7280 156 104
|MMRBHSSl-3 Borehole 3.68 62.6 2680 50.8 70
|MMRBHSSl-4 Borehole 1.53 212 4250 98.2 67.5
|MMRBHSSl-5 Borehole 0.982J] 147 3970 98 72.3
|MMRBHSSl-6 Borehole 0.994J 156 4380 129 68.4
|MMRBHSSl-7 Borehole 1.65 118 0.526J 3700 64.3 67.3
|MMRBHSSl-8 Borehole 1.23J 256 5040 126 93.9
|MMRBHSSZ-1 Borehole 4.62 260 0.861J 4350 162 54.9
|MMRBHSSZ-2 Borehole 8.67 169 0.831J 4750 192 55.5
|MMRBHSSZ-3 Borehole 2.01 241 0.868J 4620 151 60.7
|MMRBHSSZ-4 Borehole 1.79 252 0.625J 4910 173 94.9
|MMRBHSSZ-5 Borehole 1.59 162 0.433J 4960 134 80.6
|MMRBHSSZ-6 Borehole 0.632J 132 6310 131 78.8
|MMRBHSSZ-7 Borehole 1.09J 175 4480 132 90.4
|MMRBHSSZ-8 Borehole 0.72J 90.6 3020 67.2 74.3
|MMRBHSSS-1 Borehole 1.3 206 3220 924 49.5
|MMRBHSS3-2 Borehole 0.464J 165 0.582J 4460 121 36.8
|MMRBUFFALOBLIND BLANK |Buffalo 10 182 4.17 6700 234 149
|MMRBUFFALOBLINDBLANK Buffalo 0.324




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
IMMRBUFFALOSS 1-1 Buffalo 3.76 134 5.1 5260 249 75.6
|MMRBUFFALOSS 1-2 Buffalo 5.99 188 4.67 5890 239 203
|MMRBUFFALOSS 1-3 Buffalo 4.15 205 3.69 6790 264 70.3
|MMRBUFFALOSS 1-4 Buffalo 4.65 123 4.32 5670 229 122
|MMRBUFFALOSS 1-5 Buffalo 8.03 102 4.53 6420 224 79.2
|MMRBUFFALOSS 1-6 Buffalo 10.7 185 4.29 6140 220 152
|MMRBUFFALOSS 1-6F Buffalo 12 193 4.5 7160 261 169
|MMRBUFFALOSSl-2 Buffalo 0.229
[MMRBUFFALOSS1-3 Buffalo 0.202
|MMRBUFFALOSSl-4 Buffalo 0.18
|MMRBUFFALOSSl-5 Buffalo 0.148
[MMRBUFFALOSS1-6 Buffalo 0.369
|MMRBUFFALOSSl-6F Buffalo 0.363
|MMRCAABLIND BLANK Counter Attack Area 14.6 211 4.21 3750 153 151
|MMRCAABLINDBLANK Counter Attack Area 0.269
|MMRCAASS 1-1 Counter Attack Area 53.3 187 3.51 4220 166 151
|MMRCAASS 1-10 Counter Attack Area 523 233 4.56 190 186
|MMRCAASS 1-11 Counter Attack Area 11.9 199 3.75 180 117
|MMRCAASS 1-12 Counter Attack Area 26.3 200 3.59 162 105
|MMRCAASS 1-13 Counter Attack Area 14 193 3.76 158 86.6
|MMRCAASS 1-14 Counter Attack Area 14.9 145 4.46 175 72.4
|MMRCAASS 1-1F Counter Attack Area 46 156 4.05 3670 163 138
|MMRCAASS 1-2 Counter Attack Area 41.1 226 4.73 5580 215 126




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
|[MMRCAASS 1-3 Counter Attack Area 18.7 156 5.36 6090 202 90.6
|MMRCAASS 1-4 Counter Attack Area 211 181 5.09 5660 199 98.9
|MMRCAASS 1-5 Counter Attack Area 50.7 171 4.35 4880 206 113
|MMRCAASS 1-6 Counter Attack Area 83.4 276 5.72 246 225
|MMRCAASS 1-7 Counter Attack Area 30.8 151 4.28 170 108
|MMRCAASS 1-7F Counter Attack Area 25.1 132 5.71 0.737J 4140 172 101
|MMRCAASS 1-8 Counter Attack Area 14.9 245 3.93 178 167
|MMRCAASS 1-9 Counter Attack Area 29.7 289 5.78 238 375
[MMRCAASS1-1 Counter Attack Area 0.125
|MMRCAASSl-1O Counter Attack Area 0.205
|MMRCAASSl-11 Counter Attack Area 0.244
|MMRCAASSl-12 Counter Attack Area 0.232
|MMRCAASSl-13 Counter Attack Area 0.318
|MMRCAASSl-14 Counter Attack Area 0.214
|MMRCAASSl-1F Counter Attack Area 0.162
|MMRCAASSl-2 Counter Attack Area 0.228
|MMRCAASSl-3 Counter Attack Area 0.13
|MMRCAASSl-4 Counter Attack Area 0.288
|MMRCAASSl-5 Counter Attack Area 0.132
|MMRCAASSl-6 Counter Attack Area 0.207
|MMRCAASSl-7 Counter Attack Area 0.144
[MMRCAASS1-7F Counter Attack Area 0.193
|MMRCAASSl-8 Counter Attack Area 0.24




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
I[MMRCAASS1-9 Counter Attack Area 0.149
|MMRCOYOTEBLIND BLANK |Coyote 80.7 175 4.23 3750 154 152
|MMRCOYOTEBLINDBLANK Coyote 0.164
|MMRCOYOTESS 1-1 Coyote 10.2 147 4.01 183 86.4
|MMRCOYOTESS 1-2 Coyote 42.3 113 4.16 3450 168 70.9
|MMRCOYOTESS 1-2F Coyote 12.7 109 4.29 4520 197 81.2
|MMRCOYOTESS 1-3 Coyote 6.14 71.8 3.54 4130 144 51.6
|MMRCOYOTESS 1-4 Coyote 14.2 73.8 4.1 4220 150 47.9
|MMRCOYOTESS 1-5 Coyote 6.21 134 3.86 0.319J 2210 187 149
|MMRCOYOTESS 1-6 Coyote 43.2 108 4.57 3620 188 123
|MMRCOYOTESS 1-7 Coyote 78.9 221 3.73 0.4 4310 172 179
|MMRCOYOTESS 1-8 Coyote 39.9 155 4.32 3250 192 111
|MMRCOYOTESSl—1 Coyote 0.11
|MMRCOYOTE581-2F Coyote 0.119
|MMRDBSS 1-1 Deer Berms 25.8 265 3.02 4360 184 192
|MMRDBSS 1-1F Deer Berms 32 199 4.69 4490 190 179
|MMRDBSS 1-2 Deer Berms 200 251 3.46 4180 182 187
|MMRDBSS 1-3 Deer Berms 11.9 266 2.41 0.646J 4040 185 155
|MMRDBSS 1-4 Deer Berms 294 223 3.21 0.591J 3480 200 151
|MMRDBSS 1-5 Deer Berms 22.6 214 3.54 0.359J 3710 200 166
|MMRDBSS BLANK Deer Berms 27 226 3.55 3080 197 146
[MMRDBSS1-1 Deer Berms 0.19
|MMRDBSSl-1F Deer Berms 0.181




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
|[MMRDBSS1-2 Deer Berms 0.188
|MMRDBSSl-3 Deer Berms 0.263
|MMRDBSSl-4 Deer Berms 0.225
[MMRDBSS1-5 Deer Berms 0.13
|MMRDBSSBLANK Deer Berms 0.241
|MMRDEEDSSS 1-1 Deeds 58 176 2.57 4780 171 120
|MMRDEEDSSS 1-1F Deeds 70.1 125 3.11 4960 186 108
|MMRDEEDSSS 1-2 Deeds 151 139 1.13 3200 111 82.4
|MMRDEEDSSS 1-3 Deeds 324 165 2.37 4390 162 112
|MMRDEERBLIND BLANK Deer 12.3 155 4.3 3130 170 92.4
|MMRDEERBLINDBLANK Deer 0.29
|MMRDEERSS 1-1 Deer 11.9 206 5.09 4390 190 112
|MMRDEERSS 1-10 Deer 18.6 219 4.86 4480 197 115
|MMRDEERSS 1-11 Deer 5.55 125 4.33 3340 202 87
|MMRDEERSS 1-12 Deer 34.3 226 5.12 4180 209 129
|MMRDEERSS 1-13 Deer 52 46.6 984 40.2 53.7
|MMRDEERSS 1-14 Deer 78.3 60.4 1160 44.2 406
|MMRDEERSS 1-15 Deer 57.4 34.3 597 24 22.8
|MMRDEERSS 1-1F Deer 12.5 156 4.73 3250 178 93.9
|MMRDEERSS 1-2 Deer 9.7 16.9J 299 10.4J 13.8
|MMRDEERSS 1-3 Deer 4.48 39.3 990 36.3 34.5
|MMRDEERSS 1-4 Deer 14.7 27.8 435 16.2J 18.1
|MMRDEERSS 1-4F Deer 0.676J 0.467J 286 10.5J 12.2




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD [MERCURY| NICKEL [SELENIUM| SULFIDE | THALLIUM TIN TITANIUM |VANADIUM|  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
IMMRDEERSS 1-5 Deer 3.48 28.7J 234 9.39J
|MMRDEERSS 1-6 Deer 29.3 43.4 741 29.8 24.3
|MMRDEERSS 1-7 Deer 30.3 174 4.62 3500 172 95.9
|MMRDEERSS 1-8 Deer 31.4 187 4.73 3590 180 113
|MMRDEERSS 1-9 Deer 36.7 198 45 4000 184 106
[MMRDEERSS1-1 Deer 0.195
|MMRDEERSSl-1O Deer 0.231
|MMRDEERSSl-12 Deer 0.249
[MMRDEERSS1-1F Deer 0.226
|MMRDEERSSl-7 Deer 0.178
[MMRDEERSS1-8 Deer 0.19
[MMRDEERSS1-9 Deer 0.252
|MMRDEMOPITSS 1-1F Demo Pit 5.5 75.2 4.24 3940 211 61
|MMRDPASS 1-1 Demo Pit 5.1 131 3.85 4070 208 73.9
|MMRDPASS 1-2 Demo Pit 5.16 113 4.12 3550 216 64.2
|MMRDPASS BLANK Demo Pit 5.13 110 3.6 0.5443 3900 202 69.1
|MMRELKBLIND BLANK Elk 10.6 180 4.74 4580 200 140
|MMRELKBLINDBLANK Elk 0.358
|MMRELKSS 1-1 Elk 13 154 43 4680 184 120
|MMRELKSS 1-10 Elk 18.8 239 4.21 4230 189 157
|MMRELKSS 1-2 Elk 35.4 254 4.47 0.476J 4100 172 170
|MMRELKSS 1-3 Elk 135 194 4.18 4280 189 183
|MMRELKSS 1-4 Elk 22.7 144 4.39 4090 195 108




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD [MERCURY| NICKEL [SELENIUM| SULFIDE | THALLIUM TIN TITANIUM |VANADIUM|  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
I[MMRELKSS 1-5 Elk 28.7 124 3.13 4000 158 146
|MMRELKSS 1-6 Elk 38.9 242 3.95 4040 170 161
|MMRELKSS 1-7 Elk 104 205 4.09 0.36J 4580 202 148
|MMRELKSS 1-7F Elk 10.4 190 5.2 0.676J 4940 214 145
|MMRELKSS 1-8 Elk 119000 181 3.68 0.654J 2550 153 123
|MMRELKSS 1-9 Elk 334 164 3.85 4280 188 96.3
|MMRELKSSl-1O Elk 0.15
|MMRELKSSl—2 Elk 0.223
[MMRELKSS1-3 Elk 0.141
|MMRELKSSl-4 Elk 0.192
|MMRELKSSl—6 Elk 0.244
[MMRELKSS1-7 Elk 0.267
|MMRELKSSl-7F Elk 0.38
[MMRELKSS1-8 Elk 0.266
|MMRELKSSl-9 Elk 0.179
|MMRFOXSS 1-1 Fox 24.6 118 3.69 5470 164 92.4
|MMRFOXSS 1-2 Fox 206 191 4.59 5240 192 109
|MMRFOXSS 1-3 Fox 8.61 167 3.89 4310 178 101
|MMRFOXSS 1-3F Fox 20.1 149 4.75 3740 184 95.8
|MMRFOXSS BLANK Fox 24.6 95.9 2.7 4030 152 81.6
|MMRFOXSSl-2 Fox 0.116
[MMRFOXSS1-3 Fox 0.139
|MMRFOXSSl-3F Fox 0.239




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
[MMRMSFASS 1-1F X'rae';”a Stream Firing 3.74 80.1 2.64 3280 113 61.1
[MMRMSEASS 1-2F 'Il\/lrzzléua Stream Firing
[MMRMSFASS1-2F X'rae';”a Stream Firing 451 126 3.21 4880 157 89.7
[MMRMSFASS1-3F yiakua Stream Firing 7.61 0.308 95.1 3.06 4110 152 74.1
|MMRMTASS 1-1 Misc Training Area 5.97 228 3.64 6490 236 191
|MMRMTASS 1-2 Misc Training Area 6.91 237 3.78 6490 244 214
|MMRMTASS 1-3 Misc Training Area 10 125 3.54 2130 190 96.7
|MMRMTASS 1-3F Misc Training Area 10.7 715 4.07 1910 174 75.2
|MMRMTASS 1-4 Misc Training Area 5.55 178 3.96 3520 218 125
|MMRMTASS 1-5 Misc Training Area 7.89 194 3.9 6390 245 163
|MMRMTASSl-1 Misc Training Area 0.197
|MMRMTASSl—2 Misc Training Area 0.301
|MMRMTASSl-3F Misc Training Area 0.104J 32
|MMRMTASSl-4 Misc Training Area 0.172
|MMRMTASSl-5 Misc Training Area 0.217
|MMRMTASSBLANK Misc Training Area 0.288
|MMR-NFBR1—1O North Fire Break Road 1.08J 81.2 0.919J 3080 97.9 78.8
|MMR-NFBR1-11 North Fire Break Road 1.28J 106 1.34 3620 138 61.9
|MMR-NFBR1-9 North Fire Break Road 1.12 0.618J 192 5.34 6.9
|MMRNFBRSS 1-20 North Fire Break Road 63.2 3080 205 355
|MMRNFBRSS 1-21 North Fire Break Road 63.3 2200 224 75




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound
LEAD |MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN | TITANIUM [VANADIUM| ZINC
Unit MG/KG | MGIKG | MG/KG | MGG | MGKG MG/KG | MGIKG | MGIKG | MGKG | MGIKG
Screening Criteria Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr.
9 Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Value 0.0537 0.1 13.6 0.0276 | 0.00358 | 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
I[MMRNFBRSS1-20 North Fire Break Road 2.26 0.191 2.87
[MMRNFBRSS1-21 North Fire Break Road 4.95 0.164 2.4
IMMROB/ODBLIND BLANK gpe” Burn Open 227 71.7 4.02 2620 197 4190
etontata
[MMROB/ODBLINDBLANK ~ [OP€N Burn Open 0.152
Detontata
[MMROB/ODSS 1-1F gpe” Burn Open 189 106 4.27 4800 210 956
etontata
IMMROB/ODSS 1-1FDL Open Burn Open
Detontata
[MMROB/IODSS 1-2F gpe” Burn Open 55.8 64.7 3.61 2660 170 70.4
etontata
[MMROB/ODSS 1-3F CD)pe” Burn Open 200 74.8 3.39 2890 156 200
etontata
[MMROB/IODSS 1-4F gpe” Burn Open 199 85.3 3.71 2810 147 531
etontata
[MmMROB/ODSS 1-5F Open Burn Open 235 62.8 3.87 2260 178 236
Detontata
[MMROB/ODSS1-1F gpe” Burn Open 0.111
etontata
IMMROB/ODSS1-2F Open Burn Open 0.102J
Detontata
[MMROB/ODSS1-3F gpe” Burn Open 0.131
etontata
[uMROB/ODSS1-5F Open Burn Open 0.157
Detontata
[MMRPBPSS 1-1 Propose Burn Pit 2.03 62.8 2.05 1910 104 49.1
|MMRPBPSS 1-1F Propose Burn Pit 2.22 49 2.24 1140 89.1 41




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound

LEAD |[MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM|[  ZINC
Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. _Scr. Ecol. Scr. Ecol. _Scr.

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

\Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
|[MMRS-BACKGROUND 1-1 Background 6 92.6 1.58 2560 160 76.5
|MMR-SFBR1-12 South Fire Break Road 6.74 118 2100 79.1 36.8
|MMR-SFBR1—13 South Fire Break Road 1.82 62.7 3.77 5790 218 26.6
|MMR-SFBR1-14 South Fire Break Road 4.98 0.111J 71.6 1.23J 4020 133 74.6
|MMR-SFBR1—15 South Fire Break Road 0.657J 67.7 1.2 2340 118 109
|MMR-SFBR1—16 South Fire Break Road 0.64J 166 0.558J 1550 56.7 57
|MMR-SFBR1-17 South Fire Break Road 19.9 153 1.55 3920 114 915
|MMR-SFBR1-18 South Fire Break Road 22.8 125 2.37 5020 144 135
|MMRSFBRSS 1-19 South Fire Break Road 108 4480 170 86.9
|MMRSFBRSS 1-22 South Fire Break Road 124 3060 114 72.8
|MMRSFBRSSl-19 South Fire Break Road 6.9 2.01
|MMRSFBRSSl-22 South Fire Break Road 8.43 1.22
|MMRSNFBR-1 North Fire Break Road 5.24 120 2.31 2170 106 72.7
|MMRS-NFBR1—7 North Fire Break Road 9.37 142 1.32 3840 118 99.8
|MMRS-NFBR1-8 North Fire Break Road 7.79 48.3 1.82 3200 146 78.5
|MMRSNFBR-2 North Fire Break Road 7.92 110 2.72 2150 111 63.6
|MMRSNFBR-3 North Fire Break Road 7.5 131 2.6 3520 137 79.6
|MMRSNFBR-4 North Fire Break Road 6.26 108 1.153 3090 78.2 74.7
|MMRSNFBR-5 North Fire Break Road 2.75 319 291 2800 79.7 66.8
|MMRSNFBR-6 North Fire Break Road 18 0.105J 134 4.31 3970 174 85.4
|MMRWOLFSS 1-1 \Wolf 38.5 104 2.72 3810 136 95.7
|MMRWOLFSS 1-2 Wolf 157 236 3.78 6910 223 136
|MMRWOLFSS 1-3 Wolf 191 88.6 0.577J 2580 81.3 56.9




Table K-4 Soil Levels Above Ecological Screening Levels - EMAX Laboratory (Continued)

Compound
LEAD |MERCURY| NICKEL |SELENIUM| SULFIDE | THALLIUM TIN TITANIUM [VANADIUM| ZINC

Unit MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Screening Criteria Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr. | Ecol. Scr.

9 Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Value 0.0537 0.1 13.6 0.0276 0.00358 0.0569 7.62 7.62 1.59 6.62
Sample Label Location
|MMRWOLFSS 1-4 \Wolf 235 114 3.44 5040 168 81.7
|MMRWOLFSS 1-5 \Wolf 14.7 119 4.9 5140 179 58.5
|MMRWOLFSS 1-5F \Wolf 301 69.2 4.69 4620 177 47.3
|MMRWOLFSS 1-6 \Wolf 54.1 213 4.58 5090 193 136
[umrwsePss 11 \F’,V;nather Station Burn 7.05 223 3.37 5030 196 179
[MMRWSBPSS 1-1F \évaenather Station Burn 8.51 139 451 4780 210 165
[MmRwsBPSS1-1 eather Station Burn 0.139
[MMRWSBPSS1-1F Weather Station Burn 0.169

Pan

J = Semiquantified Results

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA.




Table K-5 - Soil Levels Above Ecological Screening Levels - EMAX Laboratory - Non-Metal Results

Compound
2,6- DI-N- ENDRIN [N-NITROSO
Unit DINITRO 2,6-DNT | BETA-BHC |BUTYLPHT|ALDEHYD |DIPHENYLA| PCB-1254 | PCB-1260
TOLUENE HALATE E MINE
Screening Level UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
value Ecol. Scr. Ecol. Scr. Ecol. Scr. Ecol. Scr. Ecol. Scr. Ecol. Scr. Ecol. Scr. Ecol. Scr.
Soll Soil Soil Soil Soil Saoll Soll Soil
32.80 32.80 3.98 150.00 1.50 545.00 0.33 0.33
Sample Label Location of Sample
MMR105FASS 1-1F 105 Firing Area 580
MMRMSFASS 1-2F Makua Stream Firing Area 300J
“BAITAAFF\I?(B/ODBLIND Open Burn Open Detontata 210J 35
MMROB/ODSS 1-1F Open Burn Open Detontata 1400 3400 23000E 51 600 50 28J
MMROB/ODSS 1-1FDL [Open Burn Open Detontata 1100J 3200J 29000
MMROB/ODSS 1-2F Open Burn Open Detontata 190J
MMROB/ODSS 1-3F Open Burn Open Detontata 7.6 900 1.6J
MMROB/ODSS 1-4F Open Burn Open Detontata 490 8.8
MMROB/ODSS 1-5F Open Burn Open Detontata 660 38 24]

J = Semiquantified Results E= Rerun of Sample

Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Sediment




Table K-6 - Soil Levels Above Ecological Screening Levels - Sequoia Laboratory

Compound
. i Berylliu | Cadmiu [Chromiu Di-n-bu . PCB- |Seleniu , . |Vanadiu| .
Arsenic | Barium m m m Cobalt | Copper tyllggha Lead |Mercury| Nickel 1260 m Thallium| Tin m Zinc
Unit MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | UG/KG M(é/K MG/KG | MG/KG | UG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG
Screening Level Ecol . Ecol . Ecol . Ecol . Ecol . Ecol . Ecol . Ecol scr. E((::(r).l Ecol . Ecol . Ecol . Ecol . Ecol . Ecol . Ecol . Ecol .
Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Sail|Scr. Soil|  Soil Soil Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil
\Value 5.7 1.04 1.06 |0.00222| 0.4 0.14 5.4 150.00 |0.0537| 0.1 13.6 0.33 | 0.0276 | 0.0569 | 7.62 1.59 6.62
Sample Label
MMR Badger SS-1-1 0.00 | 140.00| 0.00 0.40 | 300.00 | 120.00 | 110.00 | 0.00 4.00 | 0.00 |130.00| 0.00 2.00 0.08 0.00 | 250.00 | 100.00
MMR BADGERSS1-1 0.00 |130.00| 0.00 0.00 |320.00| 95.00 |100.00| 0.00 |24.00| 0.14 |130.00| 0.00 1.80 0.00 | 11.00 | 260.00 | 150.00
MMR Buffalo SS 1-6 0.00 |210.00| 0.00 0.65 |320.00 | 78.00 | 120.00 | 0.00 3.10 | 0.17 | 160.00| 0.00 1.50 0.00 | 18.00 |280.00 | 150.00
MMR BUFFALOSS1-6 0.00 |210.00| 0.00 0.85 | 320.00 | 79.00 | 120.00 | 0.00 7.80 | 0.13 |170.00| 0.00 2.60 0.00 0.00 | 280.00 | 150.00
MMR CAA SS 1-10 6.70 | 240.00| 0.00 1.40 | 250.00 | 110.00 | 100.00 | 0.00 |41.00| 0.00 |170.00| 0.00 3.60 0.00 0.00 | 210.00 | 160.00
MMR CAASS1-2 5.90 |250.00( 0.00 1.10 | 220.00 | 150.00 | 110.00 | 0.00 |14.00| 0.11 |220.00| 0.00 3.90 0.26 0.00 |200.00 | 160.00
MMR Coyote SS 1-7 0.00 |220.00| 0.00 0.99 | 250.00 | 100.00 | 100.00 | 0.00 |34.00| 0.00 |170.00| 0.00 3.20 0.12 0.00 | 210.00 | 160.00
MMR COYOTESS1-7 0.00 |240.00| 0.00 0.86 | 240.00|110.00 |110.00| 0.00 | 30.00| 0.00 |180.00| 0.00 3.60 0.00 0.00 | 200.00 | 170.00
MMR Deer SS 1-1 0.00 |120.00( 1.20 0.27 | 240.00 | 110.00 | 79.00 0.00 |14.00| 0.11 |140.00| 0.00 2.60 0.00 8.40 | 200.00 | 95.00
MMR DEERSS1-1 0.00 |110.00| 0.00 0.00 |190.00|110.00| 61.00 0.00 8.40 | 0.00 |120.00| 0.00 1.90 0.14 0.00 | 140.00 | 62.00
MMR Elk SS 1-7 0.00 |220.00| 0.00 0.63 | 240.00 | 130.00 | 100.00 | 0.00 3.10 | 0.17 |160.00 | 0.00 3.80 0.24 0.00 | 230.00 | 140.00
MMR ELKSS1-7 0.00 |210.00| 0.00 0.64 | 250.00 | 130.00 | 100.00 | 0.00 9.50 | 0.19 |160.00| 0.00 4.60 0.13 0.00 | 230.00 | 130.00
MMRBACKGROUND1-4 | 0.00 | 35.00 | 0.00 0.00 | 61.00 | 9.70 | 24.00 0.00 1.90 | 0.00 | 46.00 | 0.00 0.71 0.00 0.00 | 150.00 | 22.00
MMRBHSS1-4 0.00 |150.00| 1.90 0.14 | 210.00 | 56.00 | 35.00 0.00 1.80 | 0.00 |150.00| 0.00 0.45 0.00 0.00 |170.00| 53.00
MMRBHSS2-2 0.00 | 16.00 | 0.00 0.54 |150.00| 9.70 |[100.00| 0.00 |20.00| 0.00 | 54.00 | 0.00 0.41 0.00 0.00 | 140.00 | 67.00
MMRCAASS1-7F 0.00 |140.00| 1.50 0.76 | 360.00 | 140.00 | 96.00 0.00 |43.00| 0.13 |170.00| 0.00 2.40 0.35 | 19.00 | 310.00 | 130.00
MMRCOYOTESS1-2 0.00 | 93.00 | 0.00 0.37 |280.00| 61.00 | 68.00 0.00 |13.00| 0.00 |100.00| 0.00 1.60 0.14 | 12.00 | 230.00 | 82.00
MMRDEEDSSS1-3 0.00 |160.00( 0.00 0.85 |240.00 | 59.00 | 82.00 0.00 |360.00| 0.00 |110.00| 0.00 1.00 0.14 | 10.00 |210.00 | 130.00
MMRDEERBERM1-1F 0.00 |140.00| 1.20 0.79 | 250.00 | 120.00 | 100.00 | 0.00 |20.00| 0.00 |150.00| 0.00 3.40 0.24 | 380.00 | 220.00 | 130.00
MMRNFBRSS1-20 0.00 | 35.00 | 0.00 0.00 |120.00| 12.00 | 27.00 0.00 250 | 0.00 | 36.00 | 0.00 0.55 0.00 0.00 |160.00 | 23.00
MMROB/ODSSI-5 0.00 | 57.00 | 0.00 2.10 | 250.00 | 29.00 |240.00 |1,400.00(170.00| 0.00 | 64.00 | 42.00 | 0.95 0.00 | 35.00 | 290.00 | 280.00




Table K-6 - Soil Levels Above Ecological Screening Levels - Sequoia Laboratory

Compound
Berylliu | Cadmiu|Chromiu Di-n-bu PCB- | Seleniu Vanadiu
Arsenic | Barium Cobalt | Copper |tyl phtha | Lead |Mercury| Nickel Thallium| Tin Zinc
m m m late 1260 m m
Unit MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG | UG/KG Mg/K MG/KG | MG/KG | UG/KG | MG/KG | MG/KG | MG/KG | MG/KG | MG/KG
Screening Level Ecol Ecol Ecol Ecol Ecol Ecol Ecol |Ecol Scr. Ei?l Ecol Ecol Ecol Ecol Ecol Ecol Ecol Ecol
9 Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil{Scr. Soil|  Sail Soii Scr. Soil|Scr. Sail|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil|Scr. Soil
Value 5.7 1.04 1.06 (0.00222| 0.4 0.14 5.4 150.00 |0.0537| 0.1 13.6 0.33 | 0.0276 | 0.0569 | 7.62 1.59 6.62
Sample Label
MMRSFDRSS1-22 0.00 50.00 0.00 0.00 | 48.00 | 28.00 | 43.00 0.00 5.40 0.00 75.00 0.00 0.61 0.00 0.00 97.00 | 50.00
MMRWOLFSS1-3 0.00 36.00 0.00 0.00 60.00 | 14.00 | 100.00 0.00 (220.00| 0.00 29.00 0.00 1.40 0.00 0.00 57.00 | 40.00
MMRWSBPSS1-1 0.00 |130.00| 1.10 0.49 | 250.00 | 110.00 | 80.00 0.00 5.30 0.00 |130.00| 0.00 1.90 0.17 0.00 | 220.00 | 130.00

J = Semiquantified Results E= Rerun of Sample
Ecol. Scr. Sed. = Ecological Screening Levels (ESLs) Developed by Region VV EPA for Sediment




Table K-7: Soils Levels Above Ecological Screening Levels - Sequoia Laboratory - Non Metal Results

SAMP_NAME LAB_SAM_ID ANALYTE RESULT UNITS Low Standard Low Action Limit Units
Di-n-butyl

MMROB/ODSSI-5 P210242-01 phthalate 1400.0000 UG/KG Ecol Scr. Sail 150.0000 UG/KG

MMROB/ODSSI-5 P210242-01 PCB-1260 42.0000 UG/KG Ecol Scr. Soil 0.3320 UG/KG

J = Semiquantified Results E= Rerun of Sample

Ecol. Scr. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Surface Water

Nat. Rec. WQC = National Recommended Water Quality Criteria (AWQC)

Har 11-54 = State of Hawaii 11-54

*Lowest Screening Level = Type of Screening level with the lowest value (if more stringent than PRG)







Table K-8 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels EMAX Laboratory

Compound

ALUMINUM | BARIUM |BERYLLIUM|CADMIUM DCI:QLIJQI?FOI[')\IE CHLORIDE | CHROMIUM | COBALT | COPPER | CYANIDE ENI?AONSIULF ENDRIN G('?_II\AN%%\SI;C HEP;QCHL HREE;'(A)‘?(:-IDLEO MERCURY | NICKEL |SELENIUM
Unit MGI/L MGI/L MG/L MG/L UG/L MG/L MG/L MG/L MGJ/L MGI/L UG/L UG/L UG/L UG/L UG/L UGI/L MGI/L MGI/L
::gy;ft Screening N\?\}QRC?C Ecol Scr. | Ecol Scr. | Ecol Scr. | Ecol Scr. N\r;\vtggc N\?\;ggc Ecol Scr. | Ecol Scr. N\;:l\}(g{gc N\?\;QR(?C HA§411' Ecol Scr. N&}QR(?C Nat Rec WQC | Ecol Scr. |HAR 11-54| Ecol Scr.
Screening Level 87.00 220.00 3.60 0.15 15.00 230,000.00 11.00 24.00 1.58 5.20 0.06 0.00 0.03 0.00 0.00 0.00 5.00 5.00
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UGI/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
|[MMRKASR2-1 Kaluakauila Stream 1.54
[MMRKASR2-2 Kaluakauila Stream 0.971
|MMR-KAS-R3-1 Kaluakauila Stream 4.95 0.0202 0.00885J
|MMR-KAS-R3-2 Kaluakauila Stream 7.65 0.0331 0.0152
|MMRKASSW-R2 Kaluakauila Stream 1.32 0.00201J 0.00733J
|MMRKASSW-R3 Kaluakauila Stream 2.33 0.00539J
|MMRKASSW-R4 Kaluakauila Stream 1.98 0.00624J 0.00514J
|MMRKASSW-R5 Kaluakauila Stream 15 0.00524J
|MMRKASSW-R6 Kaluakauila Stream 0.759
|MMRKGSR2-1 Koiahi Guich Stream 5.98 0.0166J 0.00619J 0.015 0.0175J
|MMRKGSR2-2 Koiahi Gulch Stream 4.26 0.0143J 0.0104J
|MMRKGSR2-3 Koiahi Gulch Stream 3.7 0.0115J 0.0124J
|MMRKGSR2-4 Koiahi Gulch Stream 4.13 0.00577J 0.0103J
|MMRKGSR2-5 Koiahi Gulch Stream 3.95 0.0113J
|MMR-KGS-R3-1 Koiahi Gulch Stream 16.5 0.1 0.0231 0.052J 0.015J 0.0299
|MMR-KGS-R3-2 Koiahi Gulch Stream 275 0.147 0.049 0.0539
|MMR-KGS-R3-3 Koiahi Gulch Stream 2.7 0.0172J 0.0108
[MMR-KGS-R3-4 Koiahi Gulch Stream 0.569
|MMRKSSW-R1 Koiahi Gulch Stream 2.42 0.0157J 0.00611J 0.031J 0.047J 0.045J 0.02J 0.01143
|MMRKSSW-R2 Koiahi Gulch Stream 24.3 0.102 0.0322 0.0354 0.0448
|MMRKSSW-R3 Koiahi Guich Stream 2.72 0.0163J 0.00731J 0.0124J | 0.00521J
|MMRKSSW-R4 Koiahi Gulch Stream 2.35 0.0132J 0.00722J 0.0161J
[MMRsB1B Lysimeter 41E
[MMRsB1BDL Lysimeter 35
[MMR-sB2B-R2 Lysimeter 41
[MMRISCOR1-1 Makua Stream 3.68 0.00571]
|MMRISCOR1-11 Makua Stream 4.24 0.00791J
|MMRISCOR1—12 Makua Stream 5.48 0.0106 0.161J
|MMRISCOR1—13 Makua Stream 7.45 0.0204 0.00831J
|MMRISCOR1-15 Makua Stream 6.63 0.0178J 0.0103
|MMRISCOR1—18 Makua Stream 4.43 0.00933J 0.157J
|MMRISCOR1-19 Makua Stream 5.34 0.0118J 0.00609J




Table K-8 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels EMAX Laboratory

Compound

ALUMINUM | BARIUM |BERYLLIUM|CADMIUM DCI:QLIJQFFOIIID\IE CHLORIDE | CHROMIUM | COBALT | COPPER | CYANIDE ENI?AONSIULF ENDRIN G(?_II\AN'\SQI\?I?)C HEP;’QCHL HREE;éiijEO MERCURY | NICKEL |SELENIUM
Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MGI/L MG/L UGI/L UG/L UGI/L UG/L UGI/L UGI/L MG/L MG/L
::gy;ft Screening N\?\}QRC?C Ecol Scr. | Ecol Scr. | Ecol Scr. | Ecol Scr. N\r;\vtggc N\?\;ggc Ecol Scr. | Ecol Scr. N\;:l\}(g{gc N\?\;QR(?C HA§411' Ecol Scr. N&}QR(?C Nat Rec WQC | Ecol Scr. |HAR 11-54| Ecol Scr.
Screening Level 87.00 220.00 3.60 0.15 15.00 230,000.00 11.00 24.00 1.58 5.20 0.06 0.00 0.03 0.00 0.00 0.00 5.00 5.00
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
I[MMRISCOR1-21 Makua Stream 4.75 0.00557J
|MMRISCOR1—25 Makua Stream 3.88 0.00587J
[MMRISCOR1-26 Makua Stream 5.43 0.00619J
|MMRISCOR1-3 Makua Stream 2.72
|MMRISCOR1—31 Makua Stream 4.04 0.198
|MMRISCOR1-32 Makua Stream 3.58 0.109 0.00673J
|MMRISCOR1—36 Makua Stream 2.49 0.176 0.00582J
[MMRISCOR1-38 Makua Stream 2.01 0.0051J
|MMRISCOR1-4 Makua Stream 5.35 0.0169J 0.0268
|MMRISCOR1—4O Makua Stream 1.53 0.00674J
[MMRISCOR1-6 Makua Stream 4.79 0.00537J
|MMRISCOR1-8 Makua Stream 3.96 0.00835J
|MMRISCOR1—9 Makua Stream 9.37 0.0244 0.0143 0.0112J
[MMRKASSW-R1 Makua Stream 0.00669J
|MMR-MSISCO-Bll—1 Makua Stream 111 0.273 0.516 0.0876 0.167 0.237
|MMRMSR2-1 Makua Stream 17.7 0.049 0.01 0.03
|MMR-MS-R3-1 Makua Stream 169 1.02 0.00874J | 0.00267J 0.927 0.346 0.324 0.047J 0.338
|MMR-MS-R3-2 Makua Stream 114 0.384 0.00418J | 0.00251J 0.627 0.12 0.184 0.22
[MMR-Ms-R3-3 Makua Stream 2.92
|MMRMSSW-R1 Makua Stream 4.67 0.0139J 0.00657J 0.0181J
|MMRMSSW-R2 Makua Stream 4.73 0.0147J 0.00542J 0.0147J
|MMRMSSW-R3 Makua Stream 4 0.0157J 0.00949J
|MMRMSSW-R4 Makua Stream 4.06 0.0112J 0.00557J
|MMRMSSW-R5 Makua Stream 2.75 0.0124J 0.00513J
|MMR-SW-E2-BOl Makua Stream 41.1 0.146 0.0252 0.0416 0.0826
|MMR-SW-E2-BOS Makua Stream 31.1 0.0982 0.0316 0.0578
|MMR-SW-E2-BO4 Makua Stream 21.4 0.0658 0.0176 0.0391
|MMR-SW-E2-BOS Makua Stream 193 0.457 0.00534J 0.866 0.172 0.267 0.157J 0.391
|MMR-SW-E2-BlO Makua Stream 45.3 0.195 0.0294 0.0528 0.0803 0.00642J
|MMR-SW-E2-Bl4 Makua Stream 25.6 0.0888 0.0249 0.0464
|MMR-SW-E2-818 Makua Stream 16.9 0.0523 0.0147 0.0312
|MMR-SW-E2-BZ4 Makua Stream 10.8 0.0311 0.00884J 0.0131J




Table K-8 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels EMAX Laboratory

Compound

ALUMINUM | BARIUM (BERYLLIUM|{CADMIUM DCI:QLIJQEFOIIID\IE CHLORIDE [ CHROMIUM [ COBALT | COPPER | CYANIDE ENI?AONS]ULF ENDRIN G(';“_II\AN'\S"‘;‘\&I;C HEP;’QCHL HREE;SS(:-IDLEO MERCURY | NICKEL |SELENIUM
Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L UG/L UG/L UG/L UG/L UG/L MG/L MG/L
::gy;ft Screening N\?\}QRC?C Ecol Scr. | Ecol Scr. | Ecol Scr. | Ecol Scr. N\r;\vtggc N\?\;ggc Ecol Scr. | Ecol Scr. N\;:l\}(g{gc N\?\;QR(?C HA§411' Ecol Scr. N&}QR(?C Nat Rec WQC | Ecol Scr. |HAR 11-54| Ecol Scr.
Screening Level 87.00 220.00 3.60 0.15 15.00 230,000.00 11.00 24.00 1.58 5.20 0.06 0.00 0.03 0.00 0.00 0.00 5.00 5.00
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
|[MMR-SW-E3-B01 Makua Stream 82.2 0.265 0.479 0.105 0.116 0.131 0.0121
|MMR-SW-E3-BO3 Makua Stream 89.3 0.221 0.475 0.0804 0.132 0.162 0.00961J
|MMR-SW-E3-BOS Makua Stream 55.5 0.296 0.0463 0.0766 0.0982 0.0102
|MMR-SW-E3-BO7 Makua Stream 51.2 0.254 0.0354 0.0684 0.088 0.00787J
|MMR-SW-E3-BOQ Makua Stream 17.3 0.0655 0.0178 0.035
|MMR-SW-E3-Bll Makua Stream 28.3 0.125 0.0332 0.0497 0.00809J
|MMR-SW-E3-BlS Makua Stream 16.3 0.0832 0.0221 0.027
|MMR-SW-E3-BlS Makua Stream 18 0.0683 0.0195 0.0347
|MMR-SW-E3-Bl7 Makua Stream 12 0.0498 0.0146 0.027
|MMR-SW-E3-819 Makua Stream 9 0.04 0.0121 0.0204
|MMR-SW-E3-821 Makua Stream 11.2 0.0367 0.0114 0.0164J
|MMR-SW-E3-823 Makua Stream 8.8 0.0324 0.01 0.0163J
|MMR-SW-E4-BOZ Makua Stream 75 0.256 0.463 0.0797 0.105 0.136
|MMR-SW-E4-BO4 Makua Stream 30.9 0.227 0.0346 0.0469 0.0404
|MMR-SW-E4-BO6 Makua Stream 22.8 0.119 0.0282 0.047
|MMR-SW-E4-Bll Makua Stream 12.8 0.0532 0.02 0.0382
|MMR-SW-E4-BZ4 Makua Stream 6.33 0.013J 0.0152J
|MMRPSR2-1 Punapohaku Stream 0.41
|MMR-PS-R3-1 Punapohaku Stream 1.63 0.00775J 0.016J
|MMR-PS-R3-2 Punapohaku Stream 1.83 0.00658J
|MMRPSSW-R1 Punapohaku Stream 0.962 0.00658J 0.011J
[MMRPSSW-R2 Punapohaku Stream 1.02 0.0115J
|MMRPSSW-R3 Punapohaku Stream 0.774
|MMRPSSW-R4 Punapohaku Stream 1.03 0.00576J 0.0111J
|MMRPSSW-R5 Punapohaku Stream 0.448
|MMRDUP-R3 Wells 0.139J
|MMR-DUP-R5 Wells 0.14 0.0119J
|MMRMW1-R2 Wells 0.503
|MMR-MW1-R5 Wells 0.0112J
[MMRMW2-R1 wells 0.123]
|MMRMW2-R2 Wells 0.0122J
[MMRMW2-R3 Wells 231




Table K-8 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels EMAX Laboratory

Compound

ALUMINUM | BARIUM [BERYLLIUM| CADMIUM | SARBON | cHLORIDE | cHROMIUM | coBALT | copper | cvanipe | ENPOSULF| Enprin G(AL'I\AN'\[/')/Z',\EESC MEPTACHL| HEPTACI SO | MERCURY | NICKEL [SELENIUM
Unit MG/L MG/L MGIL MG/L UG/L MG/L MGIL MGIL MG/L MG/L UG/L UG/L UG/L UG/L UG/L UG/L MGIL MGIL
::gy;ft Screening N\?\}QRC?C Ecol Scr. | Ecol Scr. | Ecol Scr. | Ecol Scr. N\r;\vtggc N\?\;ggc Ecol Scr. | Ecol Scr. N\;:l\}(g{gc N\?\;QR(?C HA§411' Ecol Scr. N&}QR(?C Nat Rec WQC | Ecol Scr. |HAR 11-54| Ecol Scr.
Screening Level 87.00 220.00 3.60 0.15 1500 |230,000.00 |  11.00 24.00 1.58 5.20 0.06 0.00 0.03 0.00 0.00 0.00 5.00 5.00
Unit UGI/L UGI/L UGIL UGIL UGIL UGIL UGIL UGIL UGI/L UGIL UGIL UGIL UGI/L UGIL UGIL UGI/L UGIL UGIL
Sample Label Location
[MMR-Mw2-R5 Wells 0.0135J
[MMRMW3A-R3 Wells 0.16J
[MMR-MwW3A-R5 Wwells 0.0101J
[MMRMW-3B wells 0.787
[MMRMW3B-R2 Wwells 0.308
[MMRMW3B-R3 Wwells 0.733
[MMRMW3B-R4 Wwells 0.164
[MMR-Mw3B-R5 Wells 0.107J
[MMRMW-3C Wells 0.127J
[MMRMW3C-R2 Wells 1.59 0.00516J 0.45 0.039J 0.0126J
[MMRMW3C-R3 wells 1.22 0.26
[MMRMW3C-R4 Wells 0.485
[MMR-Mw3C-RS Wwells 0.269
[MMRMW3C-RE wells 0.112]
[MMRMWAA-R3 Wells 0.227
[MMRMWAB-R2 Wwells 0.155] 0.00724J
[MMRMW4B-R3 Wells 0.973 0.00679J
[MMRMWAB-R4 Wells 0.00582J
[MMR-Mw4B-R5 Wells 0.0116J
[MMRMW-aC Wells 0.00237J
[MMRMWAC-R2 wells 0.12]
[MMRMWA4C-R3 Wells 10.7 0.0434 0.0226 0.0397
[MMRMWAC-R4 Wwells 0.129J
[MMR-Mwac-Rs Wwells 0.203 0.0127]
[MMRMWAC-R6 Wells 0.1
[MMRMWS-R2 Wells 0.113 0.0167J 0.0118J | 0.00555J
[MMRMWS-R3 Wells 0.168J 0.0183J 0.00696J
[MMRMWS-R4 Wells 0.0162J 0.00597J
[MMR-Mw5-RS Wells 0.479 0.0167J 0.0162J | 0.00644J
[MMRMWS-R6 Wells 0.122J 0.0178J 0.00619J
[MMRMWSA4A Wells 0.351
[MMRMWSAL Wells 0.43




Table K-8 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels EMAX Laboratory

Compound
CARBON ENDOSULF GAMMA-BHC|HEPTACHL | HEPTACHLO
ALUMINUM | BARIUM |BERYLLIUM|CADMIUM DISULEIDE CHLORIDE | CHROMIUM | COBALT | COPPER | CYANIDE AN | ENDRIN (LINDANE) OR R EPOXIDE MERCURY | NICKEL |SELENIUM
Unit MG/L MG/L MG/L MG/L UG/L MG/L MG/L MG/L MG/L MG/L UG/L UG/L UG/L UG/L UG/L UG/L MGI/L MGI/L
Lowest Screening Nat Rec Nat Rec Nat Rec Nat Rec Nat Rec | HAR 11- Nat Rec
Level* WQC Ecol Scr. | Ecol Scr. | Ecol Scr. | Ecol Scr. WQC WQC Ecol Scr. | Ecol Scr. WQC WQC 54 Ecol Scr. WQC Nat Rec WQC | Ecol Scr. |HAR 11-54| Ecol Scr.
Screening Level 87.00 220.00 3.60 0.15 15.00 230,000.00 11.00 24.00 1.58 5.20 0.06 0.00 0.03 0.00 0.00 0.00 5.00 5.00
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
I[MMRMWSP7-R2 Wells 0.0124J
|MMRSP7-R3 Wells 1.67 0.0115J
[MMR-sP7-R5 wells 0.0141)
[Mw-5-R1 Wells 0.88 0.00306J 0.0159J 0.00512J 0.0172J 0.0159

J = Semiquantified Results E= Rerun of Sample

Ecol. Scr. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Surface Water

Nat. Rec. WQC = National Recommended Water Quality Criteria (AWQC)

Har 11-54 = State of Hawaii 11-54

*Lowest Screening Level = Type of Screening level with the lowest value (if more stringent than PRG)







EMAX Laboratory - Non-Metal Values

Table K-9 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels

Compound
CARBON ENDOSULFA GAMMA-BHC HEPTACHLO
DISULFIDE CHLORIDE | CYANIDE N | ENDRIN (LINDANE) HEPTACHLOR R EPOXIDE

Unit UG/L MG/L MG/L UG/L UG/L UG/L UG/L UG/L
Lowest Screening Nat Rec Nat Rec Nat Rec Nat Rec

Level* Ecol Scr. WQC WQC WQC HAR 11-54 Ecol Scr. Nat Rec WQC WQC
Screening Level 15.00 230,000.00 5.20 0.06 0.00 0.03 0.00 0.00
Screening Level Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
IMMRKGSR2-1 Koiahi Gulch Stream 0.015
|MMR-KGS—R3-1 Koiahi Gulch Stream 0.052J 0.015J
|MMRKSSW-R1 Koiahi Gulch Stream 0.031J 0.047J 0.045J 0.02J
[MMR-MS-R3-1 Makua Stream 0.047J
[MMRMW2-R3 Wells 231
[MMRMW3C-R2  |wells 0.45 0.039J
[MMRMW3C-R3  |wells 0.26
|MMR-PS-R3-1 Punapohaku Stream 0.016J
|MMRPSSW-R1 Punapohaku Stream 0.011J
[MMRSB1B Lysimeter 41E
[MMRSB1BDL Lysimeter 35
[MMR-SB2B-R2 Lysimeter 41

J = Semiquantified Results E= Rerun of Sample

Ecol. Scr. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Surface Water

Nat. Rec. WQC = National Recommended Water Quality Criteria (AWQC)

Har 11-54 = State of Hawaii 11-54

*Lowest Screening Level = Type of Screening level with the lowest value (if more stringent than PRG)







Sequoia Laboratory

Table K-10 - Water Levels Above Ecological Screening, National Recommended Water Quality, and Hawaii 11-54 Levels

Compound

Aluminum |Cadmium| Chromium Copper | Mercury Nickel |Selenium | Silver
Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
tgy(;ft Screening Nat Rec. WQS | Ecol. Scr. |Nat Rec. WQS | Ecol. Scr. | Ecol. Scr. |HAR 11-54| Ecol. Scr. | Ecol. Scr.
Screening Level 87.00 0.15 11.00 1.58 0.00 5.00 5.00 0.12
Screening Level Unit UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Sample Label Location
IMMRK6SR2-3 Koiahi Gulch Stream 3,300.00 0.00 0.00 7.20 0.08 5.90 0.00 0.00
|MMRKASSW-R6-S Kaluakauila Stream 770.00 0.00 0.00 2.70 0.00 0.00 0.00 0.00
|MMR-KGS—R3-3 Koiahi Gulch Stream 5,600.00 0.00 17.00 14.00 0.00 9.20 0.00 0.00
|MMRMW3B—R3 Well MW 3B 100.00 2.60 0.00 0.00 0.00 0.00 0.00 0.00
|MMRMW3B-R4-DUP Well MW 3B 0.00 2.10 0.00 0.00 0.00 0.00 0.00 0.00
IMMRMW—4C Well MW 4C 31.00 0.00 0.00 0.00 0.01 0.00 0.00 1.50
|MMRMW5-R2 Well MW-5 790.00 2.90 14.00 2.70 0.04 5.80 6.40 0.00
[MMRPSSW-R6-S Punapohaku Stream 0.00 0.00 0.00 3.10 0.00 0.00 0.00 0.00

J = Semiquantified Results E= Rerun of Sample

Ecol. Scr. = Ecological Screening Levels (ESLs) Developed by Region V EPA for Surface Water

Nat. Rec. WQC = National Recommended Water Quality Criteria (AWQC)

Har 11-54 = State of Hawaii 11-54

*Lowest Screening Level = Type of Screening level with the lowest value (if more stringent than PRG)







Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound

ANTIMONY | CHROMIUM | NICKEL | SELENIUM
Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
[MMR105FASS 1-1 105 Firing Area 43
[MMR105FASS 1-1F 105 Firing Area 121
[MMR105FASS 1-2 105 Firing Area 92.3
[MMR105FASS BLANK 105 Firing Area 6.7 114
[MMRAGSS 1-1 Area G 8.02J 281 192
[MMRAGSS 1-2 Area G 6.78J 245 208
[MMRAGSS 1-3 Area G 6.13J 265 210
[MMRAREAGSS 1-2F Area G 7.19] 230 134
[MMR-BACKGROUND 1-2  [Background 7.04] 170
IMMRBACKGROUND 1-3  [Background 186
[MMRBACKGROUND 1-4  |Background 6.2] 183
[MMRBACKGROUND 1-5  [Background 7.46) 118
IMMRBACKGROUND 1-6  |Background 154
[MMRS-BACKGROUND 1-1 [Background 5.63J 229
|'\B’MF,2\I?<ADGERBL'ND Badger 6.13] 293 158
[MMRBADGERSS 1-1 Badger 264 141
[MMRBADGERSS 1-10 Badger 267 164
[MMRBADGERSS 1-10F  [Badger 248 131
[MMRBADGERSS 1-2 Badger 320 183
[MMRBADGERSS 1-3 Badger 223 151
[MMRBADGERSS 1-4 Badger 5.61J 250 155
[MMRBADGERSS 1-5 Badger 5.39J 263 193
[MMRBADGERSS 1-6 Badger 5.35J 218 168
[MMRBADGERSS 1-7 Badger 89.3
[MMRBADGERSS 1-8 Badger 9.88J 317 243
[MMRBADGERSS 1-9 Badger 5.75J 124 136
[MMRBHSS1-1 Borehole 250 160
[MMRBHSS1-2 Borehole 5.16J 91.1
[MMRBHSS1-3 Borehole 44.7
[MMRBHSS1-4 Borehole 9.27J 134 212
[MMRBHSS1-5 Borehole 5.16J 153 147
[MMRBHSS1-6 Borehole 114 156
[MMRBHSS1-7 Borehole 170
[MMRBHSS1-8 Borehole 209 256
[MMRBHSS2-1 Borehole 6.25J 228 260
[MMRBHSS2-2 Borehole 6.23] 306 169




Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound

ANTIMONY | CHROMIUM NICKEL SELENIUM
Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
IMMRBHSS2-3 Borehole 490 241
IMMRBHSSZ-4 Borehole 11.4J 227 252
IMMRBHSSZ-S Borehole 130 162
IMMRBHSSZ-6 Borehole 6.02J 144 132
[MMRBHSS2-7 Borehole 139 175
IMMRBHSSZ-S Borehole 74.5
[MMRBHSS3-1 Borehole 7.68J 153 206
[MMRBHSS3-2 Borehole 206 165
|“BA|_“;L'?\I?<UFFALOBL'ND Buffalo 7.743 288 182
IMMRBUFFALOSS 1-1 Buffalo 5.36J 313 134 5.1
IMMRBUFFALOSS 1-2 Buffalo 6.93J 293 188
IMMRBUFFALOSS 1-3 Buffalo 7.8 357 205
IMMRBUFFALOSS 1-4 Buffalo 7.29J 282
IMMRBUFFALOSS 1-5 Buffalo 9.94J 285
IMMRBUFFALOSS 1-6 Buffalo 7.67J 281 185
IMMRBUFFALOSS 1-6F Buffalo 6.87J 292 193
IMMRCAABLIND BLANK Counter Attack Area 183 211
IMMRCAASS 1-1 Counter Attack Area 6.07J 182 187
IMMRCAASS 1-10 Counter Attack Area 6.13J 236 233
IMMRCAASS 1-11 Counter Attack Area 11.6 236 199
IMMRCAASS 1-12 Counter Attack Area 5.78J 203 200
IMMRCAASS 1-13 Counter Attack Area 6.13J 193 193
IMMRCAASS 1-14 Counter Attack Area 6.84J 247 145
[MMRCAASS 1-1F Counter Attack Area 173 156
IMMRCAASS 1-2 Counter Attack Area 7.92J 266 226
IMMRCAASS 1-3 Counter Attack Area 5.32] 266 156 5.36
[MMRCAASS 1-4 Counter Attack Area 263 181 5.09
IMMRCAASS 1-5 Counter Attack Area 12.5 271 171
IMMRCAASS 1-6 Counter Attack Area 324 276 5.72
IMMRCAASS 1-7 Counter Attack Area 6.37J 228 151
IMMRCAASS 1-7F Counter Attack Area 7.69J 214 132 571
IMMRCAASS 1-8 Counter Attack Area 6.16J 210 245
[MMRCAASS 1-9 Counter Attack Area 289 289 5.78
|g&'f\liOYOTEBL'ND Coyote 6.77J 200 175
IMMRCOYOTESS 1-1 Coyote 260 147
[MMRCOYOTESS 1-2 Coyote 217




Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound

ANTIMONY | CHROMIUM | NICKEL | SELENIUM
Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
[MMRCOYOTESS 1-2F Coyote 6.43] 234
[MMRCOYOTESS 1-3 Coyote 6.06J 190
[MMRCOYOTESS 1-4 Coyote 5.39J 206
[MMRCOYOTESS 1-5 Coyote 5.77) 231 134
[MMRCOYOTESS 1-6 Coyote 5.71J 199
[MMRCOYOTESS 1-7 Coyote 220 221
[MMRCOYOTESS 1-8 Coyote 6.64J 250 155
[MMRDEEDSSS 1-1 Deeds 5.47J 217 176
[MMRDEEDSSS 1-1F Deeds 5.21J 208
[MMRDEEDSSS 1-2 Deeds 7.66J 138 139
[MMRDEEDSSS 1-3 Deeds 8J 217 165
[MMRDEERBLIND BLANK  |Deer 208 155
[MMRDEERSS 1-1 Deer 6.83J 219 206 5.09
[MMRDEERSS 1-10 Deer 228 219
[MMRDEERSS 1-11 Deer 246
[MMRDEERSS 1-12 Deer 8.56J 264 226 5.12
[MMRDEERSS 1-13 Deer 52.2
[MMRDEERSS 1-14 Deer 55.7
[MMRDEERSS 1-1F Deer 210 156
[MMRDEERSS 1-3 Deer 43.2
[MMRDEERSS 1-6 Deer 38.1
[MMRDEERSS 1-7 Deer 6.7 217 174
[MMRDEERSS 1-8 Deer 228 187
[MMRDEERSS 1-9 Deer 227 198
[MMRDBSS 1-1 Deer Berms 6.49J 228 265
[MMRDBSS 1-1F Deer Berms 6.33J 216 199
[MMRDBSS 1-2 Deer Berms 10.8J 222 251
[MMRDBSS 1-3 Deer Berms 231 266
IMMRDBSS 1-4 Deer Berms 9.75J 247 223
[MMRDBSS 1-5 Deer Berms 8.3 254 214
IMMRDBSS BLANK Deer Berms 253 226
[MMRDEMOPITSS 1-1F ~ |Demo Pit 5.94] 249
[MMRDPASS 1-1 Demo Pit 7.67J 282 131
[MMRDPASS 1-2 Demo Pit 272
[MMRDPASS BLANK Demo Pit 282
[MMRELKBLIND BLANK  [EIk 7.72) 225 180
[MMRELKSS 1-1 Elk 243 154




Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound
ANTIMONY | CHROMIUM | NICKEL | SELENIUM
Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
[MMRELKSS 1-10 Elk 236 239
[MMRELKSS 1-2 Elk 8.05J 193 254
[MMRELKSS 1-3 Elk 7.74] 231 194
[MMRELKSS 1-4 Elk 8.51J 254 144
[MMRELKSS 1-5 Elk 8.03J 212
[MMRELKSS 1-6 Elk 193 242
[MMRELKSS 1-7 Elk 6.18J 233 205
[MMRELKSS 1-7F Elk 5.81J 223 190 5.2
[MMRELKSS 1-8 Elk 139 182 181
[MMRELKSS 1-9 Elk 5.13J 237 164
[MMRFOXSS 1-1 Fox 6.45J 166
[MMRFOXSS 1-2 Fox 8.21J 232 191
[MMRFOXSS 1-3 Fox 5.23] 187 167
[MMRFOXSS 1-3F Fox 6.77J 218 149
[MMRFOXSS BLANK Fox 150
[MMRKASBS-0.5 Kaluakauila Stream 6.95J 138
[MMRKASBS-1.0 Kaluakauila Stream 11.6J 149 159
[MMRKSBS-0.5 Koiahi Gulch 8.91J 191 139
[MMRKSBS-1.0 Koiahi Gulch 145
[MMRKSBS-1.5 Koiahi Gulch 9.14J 172 143
[MMRMSBS-0.5 Makua Stream 6.99J 154 312
[MMRMSBS-1.0 Makua Stream 5.96J 142 336
[MMRMSBS-1.5 Makua Stream 159 382
IMMRMSFASS 1-1F Makua Stream Firing 145
Area
IMMRMSFASS1-2F '\A"rae';“a Stream Firing 6.07J 197
[MMRMSFASS1-3F '\A/'rae';“a Stream Firing 164
IMMRMTASS 1-1 Misc Training Area 6.46J 292 228
[MMRMTASS 1-2 Misc Training Area 5.51J 287 237
IMMRMTASS 1-3 Misc Training Area 11.5 263
IMMRMTASS 1-3F Misc Training Area 6.02J 206
IMMRMTASS 1-4 Misc Training Area 8.05J 274 178
IMMRMTASS 1-5 Misc Training Area 5.46J 304 194
[MMRBACKGROUND 1-10 |North Fire Break Road 105
IMMRBACKGROUND 1-7  |North Fire Break Road 8.45] 339 134
[MMRBACKGROUND 1-8  |North Fire Break Road 5.43J 221




Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound
ANTIMONY | CHROMIUM NICKEL SELENIUM

Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
IMMRBACKGROUND 1-9 North Fire Break Road 6.38J 117
IMMR-NFBRl-lO North Fire Break Road 5.34J 105
IMMR—NFBRl—ll North Fire Break Road 6.75J 211
IMMRNFBRSS 1-20 North Fire Break Road 12J 172
IMMRNFBRSS 1-21 North Fire Break Road 10.4J 124
IMMRSNFBR—l North Fire Break Road 6.14J 133
IMMRS-NFBRl-? North Fire Break Road 8.16J 149 142
IMMRS—NFBRl-S North Fire Break Road 7.14] 97.5
IMMRSNFBR-Z North Fire Break Road 151
IMMRSNFBR-3 North Fire Break Road 164 131
IMMRSNFBR—4 North Fire Break Road 124
IMMRSNFBR-S North Fire Break Road 131 319
IMMRSNFBR—G North Fire Break Road 223 134
IMMROB/ODBLIND BLANK [OPeN Burn Open 14.1 233

Detontata
[MMROB/ODSS 1-1F Open Burn Open 8.78J 242

Detontata
[MMROB/ODSS 1-2F Open Burn Open 171

Detontata
[MMROB/ODSS 1-3F Open Burn Open 6.89J 180

Detontata
[MMROB/ODSS 1-4F Open Burn Open 5.03J 179

Detontata
MMROB/ODSS 1-5F Dpen Burn Open 5.84] 218
IMMRPBPSS 1-1 Propose Burn Pit 106
[MMRPBPSS 1-1F Propose Burn Pit 92.2
IMMRPSBS-O.S Punapohaku Stream 6.3J 147
[MMRPSBS-1.0 Punapohaku Stream 6.65J 157
IMMRPSBS—l.S Punapohaku Stream 9.66J 162
IMMR-SFBRl-lZ South Fire Break Road 93.8
IMMR—SFBRl—lS South Fire Break Road 7.27] 294
IMMR—SFBR1—14 South Fire Break Road 148
IMMR-SFBRl-lS South Fire Break Road 122
IMMR—SFBRl—lG South Fire Break Road 5.47J 98.8 166
IMMR-SFBRl-l? South Fire Break Road 6.15J 158 153
IMMR-SFBR1-18 South Fire Break Road 6.02J 228
IMMRSFBRSS 1-19 South Fire Break Road 5.75J 201
IMMRSFBRSS 1-22 South Fire Break Road 5.28J 142




Table K-11 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20) Metal
Values - EMAX laboratory

Compound

ANTIMONY | CHROMIUM | NICKEL | SELENIUM
Unit MG/KG MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00 5.00
Sample Label Location MG/KG MG/KG MG/KG MG/KG
[MMRwWsBPSS 1-1 veather Station Burn 6.8J 245 223
[MMRWSEBPSS 1-1F ‘F’,Vaenather Station Burn 5.89J 245 139
[MMRMWSAL Wells 83.8
[MMRWOLFSS 1-1 Wolf 6.43J 173
[MMRWOLFSS 1-2 Wolf 8.52J 276 236
[MMRWOLFSS 1-3 Wolf 102
[MMRWOLFSS 1-4 Wolf 5.53J 178
[MMRWOLFSS 1-5 Wolf 234
[MMRWOLFSS 1-5F Wolf 8.81J 211
[MMRWOLFSS 1-6 Wolf 6.33J 271 213

Key: J = Semiquantified Result




Table K-12 - Soil Levels Above Region IX Site Screening Levels Migration to Groundwater (DAF-20)

Non-Metal Values - EMAX Laboratory

Compound
2,4- 2,6- BIS(2-
DINITROTOL| 2,4-DNT |[DINITROTOL| 2,6-DNT | ALPHA-BHC | BETA-BHC |CHLOROETH| DIELDRIN
UENE UENE YL)ETHER
Unit UG/KG UGIKG UG/KG UG/KG UG/KG UG/IKG UG/IKG UG/KG
Screening Level Unit 0.80 0.80 0.70 0.70 0.50 3.00 0.40 4.00
Sample Label Location
IMMRBHSS2-1 Borehole 0.91J
[MMRKSBS-1.0 Koiahi Gulch 1.8
[MMRKSBS-1.5 Koiahi Gulch 2.2]
|MMRMSFASS 1-3F Makua Stream Firing 163
Area
[MMROB/ODBLIND  [Open Burn Open 6.8
BLANK Detontata '
[MMROB/ODSS 1-1F ggteo?]g‘:;” Open 24000E 58000E 1400 3400 19J
| )
QAF'VI'DFIQ_OB/ ObSS1 ggteor;]ti‘:;” Open 23000 76000 1100J 3200J
[MMRrROB/ODSS 1-2F  [OP€N Bum Open 1.7J 33
Detontata
[MMROB/ODSS 1-3F 82;?};‘;” Open 1500 5.9 7.6 43
[MMROB/ODSS 1-4F  [OPEN Bum Open 280J 3.1 22
Detontata
[MMROB/ODSS 1.5F  [OP€N Bum Open 320J 12
Detontata

Key: E = Rerun of sample, J = Semiquantified Result




Table K-13 - Soil Levels Above Region IX Site Screening Levels Migration to
Groundwater (DAF-20)

Metal Values - EMAX Laboratory

Compound
Antimony Chromium Nickel

Unit MG/KG MG/KG MG/KG
Screening Level 5.00 38.00 130.00
Sample Name

MMR Badger SS-1-1 5.9 300

MMR BADGERSS1-1 5.1 320

MMR Buffalo SS 1-6 7.1 320 160

MMR BUFFALOSS1-6 11 320 170

MMR CAA SS 1-10 250 170

MMR CAASS1-2 220 220

MMR Coyote SS 1-7 8 250 170

MMR COYOTESS1-7 240 180

MMR Deer SS 1-1 240 140

MMR DEERSS1-1 190

MMR Elk SS 1-7 240 160

MMR ELKSS1-7 250 160

MMRBACKGROUND1-4 61

MMRBHSS1-4 5.8 210 150

MMRBHSS2-2 150

MMRCAASS1-7F 12 360 170

MMRCOYOTESS1-2 5.9J 280

MMRDEEDSSS1-3 10 240

MMRDEERBERM1-1F 250 150

MMRMSBS-1.5 120 190

MMRNFBRSS1-20 120

MMROB/ODSSI-5 12 250

MMRSFDRSS1-22 48

MMRWOLFSS1-3 60

MMRWSBPSS1-1 250

J = Semiquantified Result




Table K-14: Soil Levels Above Region IX Site Screening Levels Migration to Groundwater

(DAF-20)

Non-Metal Values - Sequoia Laboratory

Sample Name

Location

ANALYTE

RESULT

UNITS

DAF

Unit

MMROB/ODSSI-5

OB/OD area

2,4-Dinitrotoluene

570.000

UG/KG

0.800

UG/KG

*Only compounds with a DAF-20 lower than the Industrial PRG for Soil are Listed




APPENDIX |

Rainfall Data






Monthly Rainfall (inches)
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—e— Makua 1
—m— Makua 2
Makua 3
—>¢— Makua 4
—¥— Makua 5
—e— Makua 6
—+— Makua 7
—=— Makua 8
Kaena Point
Makua Portable
Makua Range
Makua Ridge




Kaena

Point | Makua | Makua | Makua
Makua 1 Makua 2 Makua 3 Makua 4 Makua 5 Makua 6 Makua 7 Makua 8 841.3 |Portable| Range | Ridge
Start Date of
Monitoring 10/16/2002 | 10/16/2002 | 10/28/2002 | 10/28/2002 | 10/28/2002 | 11/25/2002 | 11/25/2002 | 11/25/2002 | 1972 2001 2001 | 2001
Oct-02 3.00 4.2 3.22 4.07
Nov-02 3.96 2.11 4.7 5.76 8.01 4.37 5.93 2.66 6.34
Dec-02 0.81 0.39 1.05 0.87 0.97 0.54 0.84 0.76 1.26 0.84 0.28 0.98
Jan-03 7.75 1.47 8.65 7.57 11.88 4.62 5.21 8.17 4.17 5.7 3.13 | 10.17
Feb-03 2.31 1.2 4.41 6.37 6.97 3.43 0.38 5.4 2.94 4.09 2.78 6.82
Mar-03 6.48 3.51 8.65 5.4 6.13 5.54 5.85 5.14 5.58 3.13 3.53 NA
Apr-03 3.49 1.84 5.47 2.22 2.79 2.62 2.83 2.42 3.12 1.64 1.3 NA
May-03 0.03 0.05 0.18 0.15 0.13 0.08 0.09 0.05 0.24 0.04 0.04 NA
Jun-03 1.08 0.52 1.5 1.25 0.78 0.14 0.82 0.79 0.86 0.73 0.34 NA
Jul-03 0.95 0.53 0.91 0.99 0.86 0.53 0.69 0.58 1.16 0.63 0.53 1.23
Aug-03 0.34 0.07 0.24 0.16 0.08 0.08 0.03 0.05 0.61 0.19 0.05 0.26
Sep-03 0.01 0.93 1.12 1.43 1.99 0.96 0.02 1.26 1.11 1.88 1.04 1.8
Oct-03 0.00 0.99 2.76 2.01 0.85 1.22 NA 1.45 0.6 1.76 0.87 2.46
Nov-03 1.45 0.96 2.18 2.02 1.7 1.9 NA 2 0.99 2.14 1.34 2.73
Dec-03 9.41 4.63 7.86 7.27 6.96 6.16 NA 5.97 3.83 9.55 5.49 9.35
Jan-04 12.79 4,12 10.09 4.92 7.91 9.61 NA 3.79 2.35 12.62 9.33 7.34
Feb-04 10.02 2.12 7.94 2.94 5.89 6.51 NA NA 1.71 9.78 7.38 4.48
Mar-04 7.08 3.18 13.82 13.75 15.3 8.39 NA NA 1.84 16.1 8.73 | 17.48
Apr-04 5.85 3.23 6.13 5.57 5.37 4.48 NA NA 1.04 5.89 2.71 6.77
May-04 4.50 1.67 6.55 4.94 3.49 2.42 NA NA 1.00 4.46 2.08 6.51
Jun-04 2.23 1.16 2.05 1.86 1.39 0.71 NA NA 0.59 2.19 NA 2.25
Jul-04 0.91 0.85 1.14 0.82 0.46 0.88 NA NA 0.84 1.55 NA 0.97
Aug-04 3.05 2.08 3.02 3.78 3.61 2.15 NA NA 3.43 3.03 NA 4.31
Sep-04 1.95 1.48 1.84 1.5 1.39 1.02 NA NA 1.08 1.77 NA 1.96




Kaena
Point | Makua | Makua | Makua
Makua 1 Makua 2 Makua 3 Makua 4 Makua 5 Makua 6 Makua 7 Makua 8 841.3 |Portable| Range | Ridge
Start Date of
Monitoring 10/16/2002 | 10/16/2002 | 10/28/2002 | 10/28/2002 | 10/28/2002 | 11/25/2002 | 11/25/2002 | 11/25/2002 | 1972 | 2001 | 2001 | 2001
Oct-04 3.43 2.07 2.9 4.24 2.56 2.31 NA NA NA 3.5 NA 4.85
Nov-04 11.31 7.77 10.33 11.83 10.06 12.25 NA NA NA 14,52 NA 13.6
Dec-04 5.84 2.14 5.01 2.94 2.00 4.13 NA NA NA 4.56 NA 3.72
119.33 (to
Dec02-Dec04 103.07 48.96 115.80 96.80 101.52 82.68 16.76 1/7/05)
Makua 5 plugged when downloaded on 1/4/05

Makua 6 plugged when downloaded on 1/7/05
Makua 7 battery dead when downloaded on 1/7/05

Makua 8 gave incorrect dates when downlodaded on 1/7/05. Rainfall total correct (81.5" between 1/7/04 and 1/7/05). Kaena Point 841.3, Hawaii, Station
512410/99999. Elev. 1,240 Feet. Lat 21°34'N, Lon 158°14'W






